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Water lily and valve... beauty in pure lines and beauty in pure sound. One designed by 
Nature, and the other by Brimar for true-to-life reproduction and consistent reliability. 
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FREQUENCY 


10CPS 100CPS 


with this versatile new hp power amplifier supply! 


Use it to drive magnetic cores ultrasonic 
transducers recording galvanometers 
servo motors 


Or to amplify oscillator outputs 


to supply dc power 
for environmental testing 


Precision features derived from premium components 
and multiple feedback techniques make the new hp 
467A Power Amplifier Supply a unique instrument of 
its type. It's a 10 watt peak power amplifier and, —20 
to +20 volt dc power supply. Features include low 
distortion (¢4.01%), low drift, and 0.3% gain accuracy. 
The chart indicates the excellent frequency response of 
this general-purpose solid-state instrument. Other 
features of the 467A include low output impedance, 
and protection from short circuits or input overloads 
to 200 volts peak to peak. 


lt 


al 


PACKARD 


An extra measure of quality 


HEWLETT 


N.Z. AGENTS: 


SAMPLE ELECTRONICS (N.Z.) LTD. 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND 
TELEPHONE 


SPECIFICATIONS 


Power Amplifier 

Voltage gain: fixed steps X1, X2, X5, X10; 
resolution better than 0.1% of full output 
Accuracy: +0.3%, de to 10 ke with load of 40 ohms or greater 
Frequency response (fixed steps): +1%, dc to 100 ke; +5%, 
de to 1 me 


Output capacity: +20 v peak at 0.5 amp peak 
Distortion: 0.01% at 1 kc, (1% at 100 kc, (3% at 1 me 
Input impedance: nominal 50 K shunted by 100 pf 


10, 


variable 0 to 


DC Power Supply 

Voltage range: +20 v, +10 v, +5 v, +2 v, +1 vy; continuously 
variable vernier between ranges, resolution )0.1% of full output 
Current: 0.5 amp 

{10 mv for load change from 0 to 0.5 amp 


Load regulation: 
(10 mv for +10% change in line voltage 


Line regulation: 


General 
Output impedance: nominal 5 milliohms in series with Iwh 
Capacitive load: 0.01 uf or less does not cause instability 
Ripple and noise: (5 mv p-p 
Current limit: approx. 800 ma 


Input-output: front panel, banana terminals for input, output, 
chassis; rear panel, BNC terminals for input, output, signal leads 
may be floated 200 y de above chassis 


Price: $575 
Data subject to change without notice. Price f.o.b. factory. Equiva- 
lent New Zealand price available upon request. 
SERVICE AND 
CALIBRATION 
FACILITIES 
AVAILABLE 


565-361 


- RADIO, ELECTRONICS AND COMMUNICATIONS 


Ist JUNE, 1965 


ENQUIRY CARD AD. 3 


R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
5A). 
:0—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R103 Stereo Power Transformer 


R.T.V. & H. Aug. 60. 7w Stereo. 

230:245v @ 150mA. D.C. 
:104v @ 150mA D.C. Voltage doubler Rect. 
:6.3v C.T. @ DA. 

Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49. Use 500v P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 
:6.3v @ 10A. 
:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 
Winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ 5A. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12.6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


|| SILICON DIODE POWER TRANSFORMERS 
-“ AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect. 
:6.3 @ 0.86A. 

Choke:—C41. Use 400v P.1.V. Diodes. 


R110 T.V. Power Transformer. For Philips T.V. 
Kitsets 


This transformer uses full wave bridge recti- 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad- 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
5A). 
:6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 
230:207v @ 350mA D.C. Full wave bridge 
Rect. 
:12.6v C.T. @ 5A (2 only 6.3v windings 
each 5A). 
:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
:6.3v @ 1A. 
:6.3v @ 1A. 
Use 400v P.I.V. Diodes. 
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Radio, Electronics 
and Communications 


On Our Cover 


Our cover this month shows the 
Marconi Doppler Computer Display 
Unit to be supplied by Amalgamated 
Wireless (Australasia) N.Z. Ltd., for 
Air New Zealand’s new DC.8 jets. 
This unit is installed in the pilot's 
cockpit and co-ordinates informa- 
tion from the tracker and_ aerial 
units which are also part of the 
equipment. 


Further information on this fine 
product appeared in the New Pro- 
ducts section of our April 1965 issue 
to which readers are referred. 
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The Manufacture of Telephone Cable. 
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Mobile Communications ; Medical Electronics 
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The Choice of a Voltmeter. 
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New improved solid-state model of Hewlett- 
Packard’s historic state-of-the-art 10 cps-LO me 
test oscillator! Offers unduplicated advances for 
unmatched utility: True 50-ohm and 600-ohm 


output system for simple matching. Plus these 
specified improvements in frequency resolution, 
noise characteristics, stability, accuracy, distor- 


tion specs, frequency response: 
IMPROVED PERFORMANCE, 651A TEST OSCILLATOR 


Frequency range: 
Frequency response: 
Dial accuracy: 


Frequency stability: 
Distortion: 

Output: 

Hum and noise: 
Monitor accuracy: 
Monitor flatness: 
Attenuator: 
Dimensions: 


10 cps to 10 mc, 6 bands, dial calibration 1 to 10 

Flat within +2% across range from 100 cps to 4 mc; +3%, 10 to 100 cps; +4%, 4 mec to 10 me 
+2%, 100 cps to 1 me, including warm-up drift and +10% line variation; +3%, 10 to 100 cps 
and 1 to 10 mc 

Typically 10 ppm (short term) 

Less than 1%, 10 cps to 5 mc; approx. 2% at 10 me 

3.16 v into 50 ohms or 600 ohms; 6.32 v open circuit 

Less than 0.05% of output 

+2% of full scale 

+1% at full scale, 20 cps to 5 mc 

90 db in 10 db steps, +1%; with 20 db vernier between steps; Zo=50 ohms and 600 ohms 

5-7/32” high x 163” wide x 133’ deep; 17 Ibs. 


This new test oscillator out-performs all its “copies,” past 


and present . . 


for wide band response testing, voltmeter calibration, testing 
of audio-video systems and low level measurements. 
versatility is offered with two outputs, 3.16 

v into 50 ohms or 600 ohms. 
loads greater than 50 ohms can be accom- 
plished by adding a series resistor. 
unmatched performance of the 651A _ is 


indicated by the specifications. 


. and even improves on the performance 
of the famous standard, the .hp 650A! 


Wein bridge oscillator using capacitive tuning, it is ideal 


PACKARD fe 


As a solid-state An extra measure 


of quality. 


Further 
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Letters trom SReadero 


Sir, 

I was pleased to read the 
article by Mr. Stagpoole in 
the April issue of “Radio, 
Electronics and Communica- 
tions” on the subject of the 
Training and Recognition of 
Electronics Technicians. As 
the Chairman of the Engin- 
eering Associates Registra- 
tion Board said in a recent 
lecture to the NZIE, “Every- 
one regards himself as an 
expert on the subject of 
training’ and this should 
assure you of a fair amount 
of correspondence. How- 
ever, as a Radio Engineer 
of over twenty years stand- 
ing and, incidentally, one of 
the State Services’ Commit- 
tee which was largely 
responsible for the intro- 
duction of the Radio 
Technicians’ Certificate, I 
would like to take issue with 
Mr. Stagpoole on two of his 
statements. 

Firstly, his comment that 
an NZCE takes about the 
same amount of study and 
time as a B.Sc. degree. The 
fact is that a B.Sc. takes a 
minimum of three years’ full 
time at University, which 
means usually five years 
after School Certificate. On 
the other hand, the Civil 
Aviation Department Train- 
ing Manual indicates that 
their technician candidates, 
starting with S.C. “level” 
general education (including 
a 50% pass in mathematics 
but not necessarily an over- 
all pass), can complete 
NZCE in four years while 
at the same time spending 
about half their time “on 
the job” in the Civil Air 
Department workshops and 
half in formal study for the 
NZCE at the Central Insti- 
tute of Technology, Petone. 
Concurrently, the students 
find time to collect the 
C.R.T. (in future Radio 
Technicians’ Certificate), the 
Departmental examinations 
in Pulse Techniques and 
Navigation Aids, the Limited 
Electrical Registration and 
the State Services’ Depart- 
mental Knowledge examin- 
ation! All this is good stuff 
but not to be equated with 
a University education. 

Secondly, although = I 
would agree with most of 
Mr. Stagpoole’s remarks on 


“Enginecring divisions’, I 
do not support the intro- 
duction of the term “Tech- 
nician Engineer” for the 
New Zealand scene. This 
description is far from gen- 
erally accepted in Britain 
and was put forward there 
only because the term “tech- 
nician” has been adopted 
there by all sorts of un- 
qualified people. The situ- 
ation is much better in New 
Zealand owing to the policy 
of the State Services’ Com- 
mission and _ Broadcasting 
Corporation in restricting its 
use to those with at least 
CRT or equivalent qualifica- 
tions plus a good practical 
training over a fairly wide 
field. The RNZAF has 
assisted by not following the 
RAF in calling its mechanics 
and fitters “technicians”. 
Here there is still time to es- 
tablish a recognised usage 
such as “mechanic” or “ser- 
viceman” for the  semi- 
skilled; “tradesman” oF 
“fitter” for the skilled; “tech- 
nician” for the highly skilled. 
Broadly speaking “skilled” 
may be taken as the level of 
qualifications that are con- 
trolled by the Trade Certi- 
fication Board and “highly 
skilled” as that under the 
Technician Certification 
Authority, although there is 
in fact some overlap. 


The equivalent of the 
“Technician Engineer” in 
New Zealand is often a 
“Supervising Technician” in 
a State Department and these 
are eligible for registration 
as “Engineering Associates”. 
There is, however, still some 
need for academic and pro- 
fessional qualifications to 
bridge the gap between 
NZCE and BE on the one 
hand and Engineering As- 
sociate and MNZIE on the 
other. 

In this connection, I 
would draw the attention 
of readers to the Institution 
of Electronic and Radio En- 
gineers (late Brit. I.R.E.) 
which has over 7000 mem- 
bers, including over 100 in 
New Zealand with local 
sections in Auckland and 
Wellington. Their Graduate- 
ship examination can be 
obtained part time, normally 
in Britain through endorse- 
ments to Higher National 


The comments of our correspondent form a most interest- 


ing follow up to the earlier article. 


These views from one 


of wide experience clarify many aspects of the qualifications 


and their relative status——Ed. 


_ We have not overlooked a reply to the letter re our 
editorial “The Axe Grinders”—it is coming. 
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Certificate and it is fully 
recognised as being now of 
degree level and equal to 
the Grad. IEE. (In New 
Zealand moves are under 
way for professional, IERE, 
courses to be conducted by 
the Technical Institutes, 
more particularly at the 
Auckland Technical Institute 
Ed.). In addition to Gra- 
duates, there are three 
grades of membership includ- 
ing “Associate” which is 
open to those who have re- 
sponsible positions in_ the 
profession but who haven't 
the right “pieces of paper”, 
and Associate Members who 
have both the academic and 
professional qualifications 
needed for Corporate Mem- 
bership in an Engineering 
Institution. 

The Royal Navy is one 
of the many organisations 
which accept the Grad. 
IERE (or IEE) as an alter- 
native to a University de- 
gree, and for their short 
service electrical engineer 
officers actually conduct a 
course at the R.N. College, 
Greenwich which leads to 
the Grad. IERE. At the 
same time, they run a course 
at Manadon for their long 
service officers leading to an 


external B.Sc. (Engineering) 
honours degree of London 
University. The RNZN has 
officers on both these courses 
and there is little difference 
in their standards except 
that the honours degree 
takes two terms longer and 
is that much further ad- 
vanced. The Grad. IERE 
has not always been so well 
recognised, especially by the 
NZIE but since it received a 
Royal Charter and became 
one of the thirteen Institu- 
tions in the Engineering 
Institutions Joint Council, it 
has become definitely respec- 
table. I must admit I have 
thought it to be under-rated 
ever since I joined it in 
1946! 

For the technicians, the 
IERE has recently sponsored 
the Society of Electronic 
and Radio Technicians which 
has got off to a good start 
but in New Zealand we 
have a perfectly good and 
very active N.Z. Electronics 
{Institute covering much the 
same ground. Perhaps some 
sort of link or affiliation be- 
tween these two might be 
worth serious consideration? 

G. M. BEERE 
B.Sc., M.LE.R.E., M.N.Z.LE. 
Commander, R.N.Z.N. 
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A DISTRIBUTION BASIS. 


SPACE DOES NOT PERMIT US TO LIST ALL THE OTHER LINES 


INCLUDING COMPONENTS, 
ITEMS. 


CHEMICALS AND OTHER SUNDRY 
WE LOOK FORWARD TO YOUR ENQUIRIES WHICH WILL 


RECEIVE OUR CAREFUL ATTENTION. 


MEASURING EQUIPMENT: 


CANADIAN RESEARCH’ LABS.—Semi-Precision Lab. Meters, 
School Lab Meters 


DYMAR—Latest Plug-in Multimeter System 
DAYSTROM—Heathkit 

FERRIER, AUSTRALIA—Tachometers, Panel Meters 
HEATH COMPANY—Heathkit 


HEROS INSTRUMENTS LTD.—Special Purpose Equipment— 
Made to Order 


TOOLS: 
AUSTEN—Desoldering Iron Equipment 


GC ELECTRONICS—Alignment Tools, Tube Pullers, Test 
Adaptors, Special Electronic Tools 


GREENLEE—Chassis Punches—World’s Most Famous and Best 


HUNTER—Pliers, Special Cutters, Work Positioners, Hot Wire 
Strippers 


IMPACTOGRAPH—Impactograph Equipment for Cargo and 
Vehicle Checks 


KLEMT—Klemt TV Field Strength Meters 
KYSORITSU—Kew Panel Meters, Multimeters, VTVM 
LABCRAFT—TV Field Strength Meters 
REDFERN—JWS Flyback Checker 

TRIOLAB—Precision Lab Supplies 

WEISS—Power Board Panel Meters 


JABEL—Alignment Tools 


MOODY—Tiny Wrenches, Scribers, Scsewdrivers, Allien Kays, 
etc. 


PRONTO—Tool Kits, Serewdrivers, Pliers, Miscellaneous Tools 
SCOPE—Soldering Irons, Miniscope, etc. 

WALL—Soldering Irons 

XCELITE—Spintite Socket Wrenches, Screwdrivers, Pliers, etc. 


NAMES THAT SPELL QUALITY WHATEVER THE PRODUCT 


P. H. ROTHSCHILD & CO. LTD. 


P.O. BOX 170 LOWER HUTT 


83 PRETORIA ST. 


TELEGRAMS: “FRANDS” 
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Looking at Ourselves... 


An estimate of the vitality and potential of a 
publication is based on a barely-definable eombin- 
ation of qualitative and quantitative factors 
concerned with the levels of editorial content, 
production, circulation and advertising. These 
fields must be valued overall in relation to the 
state of the particular reading market. 


The New Zealand Electronics Industry is at 
present vitally and somewhat apprehensively con- 
eerned about its future. The industry has for some 
time been frustrated by import restrictions on many 
components and instruments, but has during the 
past few years been sharing in the very profitable 
introduction of television to a virgin market. 
However, this source of revenue is shrinking as a 
large slice of the demand becomes satisfied. It 
seems inevitable that production of both television 
and radio for the consumer market must level out 
far below the peaks of the last few years. Considered 
objectively, the hoped-for saviour—colour TV— 
still seems a long way off and the introduction of a 
second channel — when it comes — will be of some 
value, but will not by any means solve the problems 
of the industry. There must be a change of emphasis 
within the industry and most manufacturers, large 
and small, should be planning for this. The end 
result would appear to be greater concentration on 
industrial and commercial problems, control equip- 
ment, communications and similar fields. 


This trend must inevitably result in the industry 
and R. E. & C. being thrown more closely together, 
since the potential of our already strong medium 
is going to become more widely recognised, as even 
greater emphasis is thrown on fields that we have 
been serving over the past few years. 


In May 1964, we decided that in pursuit of our 
stated aim of moving with the times, a change of 
name was required—hence ‘‘Radio, Electronics and 
Communications’? emerged. The reception given 
the magazine in the past year has proved the wisdom 
of the move. This change brought an end to the 
teething problems of the previous three years and 
introduced a period of accelerated progress. The 
tempo of our activities has grown month by month 
to a point where it is obvious that the industry 
values our efforts. 

Readers do not wish to be bored with a 
recapitulation of achievements. However, certain 
observations warrant making, especially in view of 
plans for the next twelve months. The basic aims 
for a magazine are, naturally— 


To provide good reading matter. thus, increasing 
circulation among the right readers and, increas- 
ing support from satisfied advertisers. 


These factors are dependent on the standard of 
editorial—this must be of ever-improving quality, 
with increasing sources, types of material and 
quantity. 


Our circulation has continued to grow and expand 
its spread amongst the diverse groups for which we 
are trying to cater: from the lowliest schoolboy at 
the outset of a career, to the highest-ranking expert. 
Our index of advertisers has increased, while the 
quality of their advertisements has improved to an 
agreeably high level. The unifying aspect between 
readers and advertisers—editorial—has been main- 
tained at a level which has been instrumental in our 
expansion. Whilst acknowledging the undoubted 
scope for further improvements, it can nevertheless 
be claimed that there has been notable progress in 
the range of articles, presentation and illustration. 


Of importance to all interested in the magazine’s 
development will be the news that May 1965 saw a 
doubling of circulation in Australia. Plans are 
under way for circulation promotion, which it is 
hoped will lift our total readership from just under 
3000 to substantially over the three thousand mark. 
This is aimed at specialist group in Government 
Departments, Power Boards, Hospital staff, radio 
servicemen and industry. The logical next step is 
a readership survey, to provide a statistical break- 
down of classes of readers, and other information. 
We hope that this can be implemented early in 1966. 


In the field of advertising there seems every likeli- 
hood of increased support as competition in the 
industry grows and the power of the magazine is 
more fully appreciated. The improved standard of 
advertisement copy itself is a major factor in the 
appeal of R. E. & C. to readers. 


The volume of our editorial is dependent on this 
orowth of advertising, but our aim is to increase 
the number of pages, as soon as economically 
possible, to forty-eight or fifty-two. Subsequent 
increases must inevitably depend on revenue. We 
feel strongly that R.E. & C. now represents a 
valuable forum for the presentation of the wide 
variety of electronic activities being undertaken 
in New Zealand. The continued strength of the 
editorial demands a constant flow of original 
material. The work is definitely being done. It 
is in the hands of our readers whether or not these 
achievements are presented for publication. 


We are confident that in mid-’66 further progress 
will be reported. In pursuit of our aims, we need 
the continued support of individual readers—and 
look forward to even more of you. 


The Type 422 is dimensionally proportioned 
for comfortable portability and on-the-job 
convenience. 


Small Size — with maximum overall dimensions of 6%” 
high x 10” wide x 17‘/s” deep, including panel cover 
and handle, making it easy to carry anywhere, even 
through a revolving door. 


Light Weight — ~21 pounds, with panel cover and in- 
cluded accessories. 


Low Power Requirements—for AC model, ~40 watts; 
for AC-DC model, ~28 watts AC, ~22 watts DC; 
power drain on external DC is constant for 11.5v— 
35 v range. 

Rugged Construction — designed and tested to meet 

Tektronix environmental requirements: 

Storage (without batteries) —55°C to +75°C, 
to 50,000 ft. 

Operating (without batteries) —15°C to +55°C, 
to 15,000 ft. 

Storage (with batteries) —40°C to +60°C 

Operating (with batteries) —15°C to +40°C, 
to 15,000 ft. 

No fan needed, yet it runs cool and stays clean. 


Versatile Performance—with bandwidth of dc-to-15 Mc, 
sensitivity to 10 mv/div, sweep speed of 0.5 usec div 
to 0.5 sec/div, and dual-trace operation in a compact 
instrument. Ch 2 X10 to 1 mv div (AC only). 


Sharp, Bright Displays—even under high ambient light 
conditions, on rectangular 4” CRT, which provides 
7.9 square inches of usable graticule area. (For com- 
parison, 6cm x 10cm = 9.3 square inches.) 


Quality — same +3% calibration accuracy, value engi- 
neering, careful manufacture, strict quality control, 
and international engineering support as other Tek- 
tronix laboratory oscilloscopes. 
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N.Z. Representatives: 


W. & K. McLEAN LTD. 


P.O. Box 3097, Private Bag, 
AUCKLAND LOWER HUTT 
Ph. 34-541 Ph. 699-864 


We maintain our own Servicing and Calibration Laboratory 
in. our Wellington Office, 437 Hutt Road, Lower Hutt. 


Designed to handle the shocks, vibrations, temperatures, 
and other adverse conditions encountered in industrial 
environments. Proportioned to fit the job for ease in view- 
ing and operation. Carrying handle adjusts for various tilt 
positions and is a sturdy support stand; front cover serves 
as accessory and storage case. 


Right: New Zealand’s first atomic clock; 
shown in diagrammatic form in Fig. 4. 
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Standards 


by V. B. Gerard, M.Sc., F.Inst.P. 


Physics & Engineering Laboratory 


Lower Hutt, New Zealand 


INTRODUCTION 

It is well known that atoms and 
molecules can exist in energy 
states which are so closely spaced 
that the radiation emitted or 
absorbed during transitions be- 
tween them falls in the radio fre- 
queney part of the spectrum. The 
radiation frequency, f, is given by 
the Bohr relationship E: - Ez = hf 
where E: and Ez are the energies 
of two such states and h is 
Planeck’s constant. 

All atomic frequency standards 
make use of this relationship and 
fall into two broad elasses in- 
volving active atomic resonators 
on one hand and passive reson- 


ators on the other. 


The active 
devices are masers which provide 
a signal consisting of stimulated 


emission of microwave energy 
from the atomic particles. Am- 
monia masers and the recently 
invented atomic hydrogen maser 
are examples. 

Passive atomic resonators are 
designed to stabilise conventional 
quartz crystal oscillators by the 
use of feedback control circuits 
which lock the quartz crystal to 
a sub-multiple of the atomic re- 
sonance. Ammonia microwave 
absorption cells, caesium atomic 
beams, and optical absorption gas 
cells making use of sodium, rubid- 


ium or caesium have all been 
used as passive resonators. 
Historically the first device was 
an ammonia filled waveguide 
absorption cell which was tried 
not long after the war. However, 
the sharpness of resonance, or the 
Q, of this apparatus was limited 
by the kinetic molecular collisions 
within the cell. Such collisions 
constitute energy relaxation pro- 
cesses which limit the period of 
time during which any quantum 
mechanical particle is useful as 
a resonator. The perturbation- 
free interaction time between the 
atomie particle and the micro- 
wave field is the most important 


TENERGY-E 


10 


single feature which determines 
its merit for the control of fre- 
quency. 

In 1955 two groups working 
along different lines succeeded in 
demonstrating atomic frequency 
control of a high order. 

Townes and his colleagues at 
Columbia University, N.Y., demon- 
strated maser action with beams 
of ammonia molecules. Although 
the ammonia maser has been im- 
proved considerably over the 
years it seems that it cannot com- 
pete with other types as a fre- 
quency standard and it is not dis- 
eussed further in this article. 


Caesium Beam 


In 1955, also, Essen and Parry 
at the National Physical Labora- 
tory, England, successfully oper- 
ated the first caesium beam atomic 
frequency standard. Since then 
this type has become accepted as 
an absolute standard of frequency 
and time interval, although it is 


now being challenged by _ the 
hydrogen maser. 
Commercial versions of the 


caesium beam have been marketed 
by at least two companies. 
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FIG 2. CAESIUM BEAM 


It is worthwhile examining the 
device in some detail, since, once 
it is understood, the basic prin- 
ciples can be applied to the under- 
standing of the optically pumped 
gas cell and the hydrogen maser. 


The ground state of caesium 
consists of two energy levels 
spaced by an amount correspond- 
ing to the frequency of 9192Me¢/s. 
This splitting gives rise to the 
hyperfine structure of the lines in 
the optical spectrum. The hyper- 
fine splitting is a consequence of 
the interaction between the spin 
of the valency electron of the atom 
and that of the nucleus. The spin 
of the electron, is + 3 indicating 
that the angular momentum as- 
sociated with it is + h/27, and 
that of the nucleus of caesium 
is 7/2. According to the direction 
of the electron spin ‘therefore, 
there are two states designated 
by the quantum number F, where 
F = 7/2 + 3. In the presence of 
1. magnetic field the hyperfine 
levels are subject to the usual 
Zeeman spitting represented by 
an additional quantum number 
Mr which can have any integral 
value between + F. See Fig. 1. In 
a weak magnetic field transitions 
cpn occur in accordance with the 
selection rules AF = 0, + 1 and 
4 Mr = 0. + 1. The transition 
AF + 1, A Mr = 0, is the one 
used, since this transition is 
nearly independent of magnetic 


FIG! MAGNETIC ENERGY LEVELS OF. CAESIUM ATOMS field. 


COMPONENTS 


The spins impart magnetie pro- 
perties to the atom, which in the 
presence of an external magnetic 
field, behaves as a magnetic 
dipole, the moment being positive 
for one state and negative for the 
other. In consequence of this 
moment the atom is deflected in 
a non-uniform magnetic field and 
the deflections are in opposite 
directions for atoms in the two 
states. This gives a means of 
recognising when transitions from 
one state to the other occur. 


In the experimental arrange- 
ment, Fig. 2, atoms are emitted 
in a beam by collimating slots in 
the oven exit. There are two 
deflecting magnets which select 
atoms according to their moment. 
Those which undergo transitions 
due to the radio-frquency field are 
focussed on the detector. 


The sharpness of the line (or Q) 
is determined by the time the 
atoms spend in the radio frequency 
magnetic field. Now in practice 
it is impossible to make this field: 
uniform in phase and amplitude 
over a sufficiently large distance, 
but it has been shown that two 
short exciting regions are equi- 
valent. Therefore two slotted 
cavities are used and it may be 
shown that the line width is given 
by 

Af = 0.65 «/L 
where « is the most probable 
velocity of the atoms in the beam 
end IL is the distance between the: 
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cavities. In other words the line 
width varies inversely with the 
time the atoms spend in the radio 
frequency field. 

In practice a small magnetic 
field is used to separate the Zee- 
men lines to ensure that it is in 
fact the 0-0 transition that is 
used. A small second order correc- 
tion needs to be applied to reduce 
the value to zero field. 

The first NPL caesium beam was 
50 em between cavities. It enabled 
frequencies to be determined with 
a precision of about 1 in 101°. The 
second caesium beam, which has 
been operational since 1960, is 23 
metres long and gives a precision 
and accuracy of about 1 in 1011. 


Variation in Length of Day 
Incidentally one of the most in- 
teresting findings coming out of 
the NPL atomie clock results has 
been the variation in the length 


fe) 
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Rubidium Gas Cell 


Long interaction times between 
microwave fields and the atomic 
particles may also be provided by 
trapping them within gases, or 
volumes bounded by materials 
which do not cause relaxation of 
the important energy states. In 
1953 R. H. Dicke first suggested 
the use of buffer gases to reduce 
the Doppler broadening of radia- 
tion from certain magnetic dipole 
transitions. By the choice of buf- 
fer gases having no magnetic pro- 
perties, such as noble gases, it is 
also possible to eliminate relaxa- 
tion processes resulting from the 
collisions. Rubidium, and _ also 
caesium, gas cell resonators using 
a buffer gas, have been studied 
extensively for frequency control 
purposes, the interaction time in 
these devices being the period dur- 
ing which the active rubidium 
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FIG 3. VARIATION IN THE LENGTH OF THE DAY 


AS MEASURED BY THE CAESIUM ATOMIC CLOCK 


of the day, as shown by Fig. 3. It 
can be seen that there are three 
distinet variations; a large annual 
change, a semi-annual change and 
a long term trend which may turn 
out to be cyclic. So far as I know, 
none of those variations have been 
very satisfactorily explained yet. 
However, it has been estimated 
that the actual movement of the 
air, that is steady winds which 
vary with season, could change 
the angular momentum of the 
earth, and the length of the day 
by the observed amount. 


atoms diffuse through the buffer 
gas to the walls of the cell. 

The operation of the rubidium 
gas cell is very similar in principle 
to the caesium atomic beam. How- 
ever, optical resonance radiation 
from a rubidium lamp is used to 
produce a difference in population 
between the hyperfine levels of the 
ground state of Rb87 in a gas cell. 
This process is known as optical 
pumping and is now fairly widely 
understood for the part it plays 
in laser operation. When the 
atoms in the cell are subjected to 


a microwave radiation field of the 
correct frequency, transitions be- 
tween the hyperfine levels are in- 
duced which tend to reduce the 
population difference built up by 
optical pumping and, in so doing, 
to change the amount of optical 
resonance radiation transmitted 
through the gas cell. This change 
in light intensity, which is de- 
tected by a photo cell, indicates 
when the applied microwave field 
coincides in frequency with that 
of the hyperfine transition. In 
practice the microwave frequency 
is frequency modulated through a 
range of about 100c/s, and the 
signal obtained from the photo- 
cell can be used to operate a serve 
loop to maintain the frequency of 
the applied field at the spectral 
line value. See Fig. 4. A frequency 
svynthesiser is used to change the 
awkward rubidium frequency to 
a suitable round number, in this 
case it is changed to exactly 
5Mc/s. 


The gas cell device ean be made 
quite small and portable. As its 
vacuum components ean be sealed 
off no vacuum pumps or other 
bulky equipment is needed to 
operate it. It is therefore a pity 
that it is not an absolute standard 
as is the caesium beam. This is 
because the atoms in the cell are 
not completely free but undergo 
collisions with the buffer gas atoms 
and also with the photons of the 
pumping light. These collisions 
produce frequeney shifts which 
depend upon the buffer gas type, 
its pressure and the pumping light 
intensity. The shift due to collis- 
ions with the buffer gas atoms is 
fairly well understood, but that 
due to collisions with the pumping 
light photons is not. The latter 
effect was first shown in 1961 by 
Arditi in the U.S.A. and independ- 
ently, about the same time, by my- 
self at the NPL in England. How- 
ever, these drawbacks can _ be 
partly overcome, and in fact the 
buffer gas shift is used to simplify 
the synthesiser. Several firms have 
produced commercial versions of 
the rubidium gas cell standard, 
and there is at least one using 
caesium also. 
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New Zealand’s first atomic clock, shown in diagrammatic form. 


Work at the Physics and En- 
gineering Laboratory, Lower 
Hutt, has reached the stage where 
we now have a working rubidium 
gas cell standard which is enabl- 
ing us to determine frequency at 
least as accurately as we can by 
VLFE transmission from overseas 
atomic standards. This is about 
+ 1 part in 10!° in each case, but 
the VLF transmission must be 
integrated over 24 hours to secure 
this accuracy. We are at present 
using all natural rubidium which 
is a mixture of two isotopes, the 
desired one, Rb87, being only 
27% of the total. This creates a 
number of problems particularly 
in securing efficient optical pump- 
ing. So far as I know our stand- 
ard is the only one of its kind 
operating on natural rubidium. 
See Fig. 4a. All others use iso- 
topically pure material and so 
obtain a higher signal to noise 
ratio in the detection system. 
However, if one is prepared to use 
long integration times a reason- 


able accuracy appears to be pos- 
sible. 


Hydrogen Maser 


The last type of atomic fre- 
quency standard to be discussed 
is the atomic hydrogen maser. It 


too makes use of the same type of 
hyperfine transition, but uses 
atomic hydrogen instead of rubi- 
dium or caesium, and, being a 
maser its effective Q is much 
higher. Most of the work on this 
device has been done by Ramsey 
at Harvard, but Essen at the NPL 
is also working on it. 

In 1957 Ramsey pointed out 
that resonance cells having walls 
coated with materials which pro- 
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been found that certain wall 
materials are sufficiently effective 
in the case of hydrogen atoms, that 
maser action, involving inter- 
action times of the order of 
seconds, has been obtained. 

Hydrogen atoms are produced 
from ordinary molecular hydro- 
gen in an electric discharge and 
passed through a high magnetic 
field gradient to separate the two 
hyperfine states, as in the caesium 
beam device. The magnetic field 
is so shaped that atoms in the 
upper energy state are focussed 
into a beam which is directed into 
a quartz cell having its walls 
coated with a material which is 
highly inert with respect to hydro- 
gen. The wall coating must be 
such that it does not react chem- 
ically with atomic hydrogen and 
magnetic wall forces must be ab- 
sent in order to avoid relaxation 
of the hyperfine states during col- 
lisions. Materials suitable for 
wall coating include certain paraf- 
fins. The quartz cell is contained 
within a microwave cavity tuned 
to the hyperfine frequency, which 
is 1420Mc/s. Thus the cavity must 
be relatively large. Within the 
coated wall storage cell the atoms 
make random transits, being re- 
flected on each encounter with the 
walls. If the losses are low enough 
coherent stimulation of the hydro- 
gen atoms, and maser oscillation, 
oceurs. See Fig. 5. 
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duce no relaxation of the magnetic 
energy states during collisions 
would also produce extremely 
sharp microwave resonance free 
of Doppler broadening. It has 
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Because the system needs a 
good vacuum, but at the same 
time a stream of hydrogen is be- 
ing sprayed into it, it must be 

Continued on page 35 
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Over the past few months, a number 
of letters have been received, requesting 
information and advice on a variety of 
matters pertaining to tape recorders and 
tape recording techniques. Since these 
would have occupied considerable space 
s “Letters to the Editor,” we have de- 
cided to collect all the questions and 
answer them together under a separate 
heading. At this stage, it would appear 
that this article could be one of several 
on the same basic subject. We trust 
that all those who have written will find 
some useful information in the series. 

The Editors. 


The first query that can be 
answered in a_ straightforward 
manner is ‘‘How long will my reel 
of ‘‘x’’ feet last when played at 
ey? E inches per second.’’ To some, 
apparently the problems associated 
with a simple calculation of this 
type have been greatly enlarged 
by the appearance of ‘‘extended 
play,’’ ‘‘long play’’ and other 
varieties of tape. Irrespective of 
the kind of tape, the ratio of the 
length of tape on the spool, the 
speed past the heads, and the total 
playing time all have a fixed re- 
lationship. The only difference 
between the various types of tape 
is their thickness. and therefore 
the total length on a spool of a 
given size. For example 14 mil. 
thickness tape will give 150 linear 
feet on a 3’’ spool; 600 feet on a 
3’? spool and 1200 feet on a 7’’ 
spool. The long play tape is usu- 
ally 1 mil. thick, and there are 
225 feet on a 3’’ spool; 900 feet 
on a 5’’ spool and 1800 feet on a 
7’? spool. Now double play tape 
is usually about 0.5 mil. thick, and 
500 feet will fill a 3 ineh spool; 
with a 5 ineh spool holding 1200 
feet and a 7 inch spool holding 
2400 feet. 

As a guide Table I shows the 
times listed to the nearest whole 
minute for one track or set of 
tracks running in one direction. 

The next most common queries 
relate to tape recording heads, 


their demagnetisation and align- 
ment Recording heads tend to 


amount of 
when very 


pick up a certain 
residutl magnetism 
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TAPE 
TOPICS 


strong signals are applied, causing 
the amplifier to overload and pro- 
duce squaring or clipping of the 
signal waveform. Heads also can 
be magnetised if magnetised tools, 
torches or other appliances are 
left too near to decks. When a 
head becomes magnetised, what- 
ever the cause, it will not give 
wood results. 

Readers should note that while 
particular reference is made here 
to the composite record-plavback 
head used in many _ tape-decks, 
the remarks apply equally to in- 
dividual record, replay—and to a 
lesser extent—erase heads also. 
Main effects produced by a mag- 
netised head are increased dis- 
tortion, increased noise level. and 
loss of high frequencies. which 
are in fact partially erased by 
the ‘permanent maenetic bias. 

We recommend that demag- 
netisation and alignment of the 
heads is best carried out bv a 
qualified and well equipped ser- 
vice centre or avent for the nar- 
ticular model of tape unit. How- 
ever, some readers will prefer to 
do the job themselves, and some 
will have makes of decks with no 
known service agent. This appears 
to be the case for quite a few of 
the more recent arrivals from 
Europe and Asia. If a service 
manual is supplied with the re- 
corder, the procedure outlined 
therein should be followed. 
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satisfactorily demagnetise the 
heads using the field from a mains- 
powered bulk erase unit. These 
are available from most c¢om- 
mercial tape supply houses and 
service centres. The tape erase 
unit is energised, and held close 
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Fig. 1 — Diagram showing the effects 
of tape wear on face of head. 


to the pole surfaces of the head. 
The head is moved back and forth 
so that the field from the de- 
magnetising unit moves across all 
parts of the face of the head, 
which is then removed slowly to 
a point several feet away from 
the erase unit before the power 
is switched off. 

Before touching on the subject 
of head alignment, a little should 
be said about wear of the heads. 

The pole pieces of record-play- 
back and erase heads are made of 
relatively soft materials, chosen 
mainly for their good magnetic 


In some cases it is possible to characteristics. Many modern 
Table I 
Feet on Reel Tape Speed — Inches per second 

12”’ 32”’ 14”’ 15” 
150 16 minutes 8 + 2 
225 24 12 6 3 
300 32 16 8 { 
600 64 32 16 8 
900 96 48 24 12 
1200 128 64 32 16 
1580 160 80 40 20 
1800 192 96 48 24 
2000 213 106 53 27 
2400 256 128 64 32 
5000 320 160 80 40) 
3600 384 192 96 48 
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heads are then given a smooth 
plastic coating to keep wear to 
the minimum. While modern tapes 
are not as abrasive as some of the 
earlier kinds, there is always some 
slight abrasive action which wears 
down the surface of the head. It 
is therefore wise to keep the deck 
and head surfaces clean and dust 
free. Tapes should be stored in 
such a clean area. 

Wear on a head can be checked 
easily when it is removed for de- 
magnetisation. In good condition, 
the face of a recording head will 
be smooth and shiny, whereas a 
~worn head will show a distinct 
groove, the width of the tape (see 
Fig. 1). In many cases this wear 
causes an increase in the width of 
the gap in the head across which 
the tape passes during transport. 
This will cause a reduction in high 
frequency response both while re- 
cording and also on playback. 


Cleaning the Heads 

As the tape passes the heads, 
small particles of dust and tiny 
particles of oxide are scraped off 
the tape, adhering to the head’s 
surface. This interferes with the 
close contact between the tape 
and pole pieces of the head and 
after a period of time, if the heads 
are not cleaned, it is possible that 
there will be a loss of volume and 
/or treble response. 

Carbon tetrachloride and other 
similar fluids are NOT recom- 
mended as general cleaning fluids 
unless specified by the deck manu- 
facturer. They could damage 
plastic surrounding the heads. 
Methlated spirits, in small quan- 
tities, applied with a cotton swab 
stick is probably the safest clean- 
ing agent. Ensure that all clean- 
ing fluid has evaporated before 
threading a tape or the fluid may 
affect the tape. 


The Alignment of the Heads 


Alignment of the heads with 
the tape is very important, espec- 
ially in the case of four-track 
stereo decks. In this case there 
are four tracks, recorded two at 
a time in an interleaved fashion, 
on a single tape. 

For best results, head and tape 
euides must be orientated so the 
tape travels squarely across the 
gap in the pole pieces of the head. 
If this is not true, then the tape 
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will not be correctly recorded, it 
will not play back correctly on 
another deck, and will probably 
not sound satisfactory even when 
replayed on the deck on which it 
was recorded. 

If the tape is inclined to the 
axis of the head then there is loss 
of high frequency signals, pos- 
sible partial erasure of one track 
in a multi-track system, and 
serious balance disturbance on a 
stereo system. These last two 
effects can also be produced on 
eorrectly recorded, pre-recorded 
tapes if the playback head is not 
set at the correct height in re- 
spect to the tape guides. 
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Fig. 2 — Diagram showing with arrows 
the directions for typical adjustment of 
azimuth. 


Testing for Correct Head 

Alignment 

Testing for head alignment is 
generally fairly simple. Two basic 
methods can be used. The first 
involves direct measurement from 
known reference points. This can 
be accomplished if data is avail- 
able from the service manual for 
the particular deck. The second 
method used, and possibly the 
easier method, involves setting the 
heads by approximate measure- 
ment and then carrying out final 
adjustments with a pre-recorded 
test tape. 

Unless head height has been 
altered, the only adjustment usu- 
ally required are for correct 
azimuth, this is making certain 
the gap in the face of the head 
lies at right angles to the central 
axes of the tape. 


Azimuth Adjustment 


For correct azimuth it is neces- 
sary to adjust the record-playback 
head for maximum treble response. 
A tape, pre-recorded and with a 
prolonged high frequency tone 
should be used. The tone fre- 
queney should be selected for the 
appropriate tape speed, for 
example 5000 to 7500 ¢/s for 3% 
inches/see.; 7500 to 10,000 ¢/s for 
74 inches/sec.; and about 15,000 
es for 15 inches/see. An audio 
frequency voltmeter with level 
response at the test frequency 
should be connected across the 
speaker output line or extension 
speaker outlet, with the level kept 
well below overload point. Head 
adjusting screws should now be 
altered to tilt the head slightly 
right or left until maximum out- 
put is indicated on the meter (see 
Fig? 2). 

Beware of ‘‘false peaks’’ which 
may occur on either side of the 
much larger true peak. With a 
stereo system, the azimuth align- 
ment should be checked on both 
channels of a stereo head. In some 
cases the two gaps are not exactly 
in line, and optimum alignment 
cannot be achieved simultaneously 
on both channels. It is then neces- 
sary to effect a compromise align- 
ment which results in about the 
same treble loss in both channels. 

If the recorded has separate 
record and playback heads, the 
playback head is aligned first on 
a pre-recorded tape. The record 
head is then aligned for maximum 
output from the playback system 
while recording a tone into a tape 
passing through the system. 


Head Alignment in the 

Vertical Direction 

The gaps on the record and 
playback (or record-playback) 
and erase heads must span the 
same portion of the tape. Impro- 
per vertical positioning causes loss 
of signal, crosstalk, particularly 
in the case of four track stereo 
heads, and incomplete erasure. 

For mono and half track stereo 
heads, vertical alignment can be 
performed with a_ pre-recorded 
test tape bearing a low frequency 
tone, in the vicinity of 400 ¢/s. So 
that moderate changes in azimuth 
as the head is moved do not signi- 
ficantly affect signal output. If 

Continued on page 33 


Electronic 


Flash 


Slave Unit 


By H. BURTON 


Most photographers at some 
time or another require a second 
or perhaps a third light source 
to achieve a particular lghting 
effect. Where incandescent light 
sources are in use the solution is 
obvious. Where electronic flash is 
the source of lighting, it is pos- 
sible to use a second or a third 
flash if available. However, cer- 
tain problems arise. If all the eleec- 
tronic flash units are identical, the 
firing control cireuits should be 
‘capable of all being connected in 
parallel to the flash contacts of 
the camera. If non-identical flash 
units are used which will often be 
the case, this course may not be 
possible. Cireuit differences may 
preclude the simple paralleling of 
trigger circuits of different types 
of flash units. Even with identical 
units the simple paralleling of 
firing circuits is undesirable from 
the point of view of the camera. 
Additional current loading of the 
camera flash contacts may cause 
them to become erratic as a result 
of burning and arcing. Definitely 
not the sort of treatment for any 
camera. Some form of slave unit 
triggered by the pulse of light 
from the main flash and arranged 
to fire the extra flash unit or 
units would appear to be a good 
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solution. More than one such 
slave unit could be used for 
special effects. A further benefit 
from the use of a light triggered 
slave is the freedom from wires 
connecting the photographer to 
the additional flash units. 

The common type of electronic 
flash unit is triggered by a 
charged capacitor, usually of the 
order of 0.1 microfarads, being 
discharged through the primary 
of a pulse transformer. The clos- 
ing of the camera flash contacts 
as the shutter operates, completes 
the cireuit. Since the primary 
impedance of the pulse trans- 
former is low and the capacitor 
may be charged to several hun- 
dred volts, quite high peak ecur- 
rents can flow. Hence the need 
for caution in adding to the eur- 
rent flowing through the camera 
flash contacts. Now considering 
the problem of a slave trigger 
unit, the camera contacts will 
have to be replaced by some other 
circuit completing device. A re- 
lay is a possible solution but 
perhaps a little slow for high 
shutter speeds. A thyratron seems 
the answer with the tube being 
triggered by some sort of photo- 
sensitive device. Gas or vacuum 
photo-cells could be used but they 
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are expensive and fragile. Photo 
transistors also are rather on the 
expensive side, and these days it 
is not possible to doctor an OC71 
by scraping the paint off the out- 
side as the manufacturers have 
put an opaque coating on the in- 
side of the glass envelope. There 
is available a simple, robust and 
cheap device known as a light de- 
pendent resistor or LDR. These 
devices are used in some television 
receivers for automatic contrast 
and/or brightness control under 
changing ambient light conditions. 
They are commonly regarded as 
rather slow acting devices and 
may not seem suitable for the 
purpose suggested. They are, 
however quite satisfactory. Use 
is made of the sharp drop in resist- 
ance of an LDR upon receipt of 
a pulse of light from the master 
flash to provide a rapid positive 
change of potential at the control 
erid of a thyratron. The latter 
thereupon fires and completes a 
path to discharge the capacitor 
in the flash trigger circuit. To 


evaluate the speed of response of 


the LDR the following experiment 
was set up. A slave unit was built 
as shown in the cireuit. A white 
cardboard dise 5’’ in diameter was 
attached to the ends of the shaft 
of an electric motor. <A single 
radial line was drawn on the dis¢ 
which was then rotated at 1400 
R.P.M. by the motor. A camera 
was set up to photograph the 
spinning dise at a low shutter 
speed, and two flash units: were 
arranged to provide the .only 
illumination. The master flash 
was triggered by the camera flash 
contacts, and the. slave flash was 
triggered via the slave unit from 
the pulse of light generated by 
the main flash. If there was any 


significant delay in the firing of 
the slave flash, two radial lines 
should have appeared in the photo 
as a result of separate exposures 
of the same line in two different 
positions. Only one line can be 
seen in the photo. However two 
shadows cast by the heads of the 
fixing bolts holding the dise on 
to the motor shaft can be seen, 
thus showing that both flashes 
did operate while the shutter was 
open. Some blurring of the radial 
line is evident towards the edge 
of the dise but this is to be ex- 
pected. The nominal length of the 
flash of most electronic units is 
of the order of one millisecond. 
In one millisecond a point on the 
edge of a dise rotating at 1400 
R.P.M. will move approximately 
one third of an inch which is con- 
sistent with the blurring observed. 
We can conclude from this that 
the flashes occur almost simultane- 
ously and that the delay is in- 
significant. 


Sensitivity of the unit is quite 
adequate. Bounced flash may be 
used with reliable triggering, and 
even the light of a dim torch 
quite a number of feet distant 
when moved across the field of 
view of the LDR is sufficient to 


cause triggering. It is a change 
of incident light in the increasing 
direction that causes triggering 
and hence the system is reasonably 
tolerant of ambient light con- 
ditions. However to prevent 
saturation of the LDR it is advis- 
able to mount it in a hood. A 
plastic hood is suggested for 
safety since the LDR is at, an 
elevated potential relative to the 
chassis. The photo of the unit 
shows a plastic tablet container 
mounted on a ball and socket head, 
the LDR being at one end of the 
container looking out through an 
aperture at the other end. A 
simple double convex lens is 
mounted at the opposite end of 
the hood to the LDR but this is. 
not essential. 

The power supply uses a small 
instrument power transformer to 
supply 6.3 volts for the thyratron 
heater, —4.5 volts to hold the 
thyratron cut off, and +200 volts 
for the LDR supply. Semiconduc- 
tor rectifiers are used. Construc- 
tion and layout are non-critical. 
The chassis size is 7 x 3 x 2 inches. 

When connecting the slave trig- 


ger unit to the slave flash the 


polarity of the trigger unit of the 
latter must be checked to ensure 
that the positive terminal is con- 
nected to the anode of the 2D21/ 
EN91. It is suggested that once 
the correct connections are estab- 
lished a polarized plug be used. 
Similar input sockets on different 
flash units have been found to 
have differing polarities, so be- 
ware. With the circuit as shown 
the voltage rating of the LDR 
(110V peak) is exceeded, and if 
it is desired to stay within the 
published ratings, the LDR supply 
voltage could be reduced to 100V 
by a potential divider connected 
across the filter capacitor. 
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ENQUIRY CARD AD. 10 


COLD 
LOGIC 


When the problem is the 
lowering of temperature, it’s 
a matter of cold logic to use 
‘ARCTON’ chlorofluorohydro- 
carbon refrigerants from 
1.C.l. They’re of consistent 
high quality and low mois- 
ture content; and _ they’re 
non-toxic, non-corrosive and 
non-inflammable. 


You'll find a_ refrigerant 
ideally suited to your par- 
ticular needs in the wide 
‘ARCTON’ range. 


If you would like detailed 
information on ‘ARCTON’ 
Refrigerants and their 
application, write to 
1.C.1. (N.Z.) Ltd. 


‘ARCTON? 
REFRIGERANTS mesg 


Electric Refrigeration N.Z. Ltd., 210-214 Lambton Quay, Wellington. N. O. Pierson Ltd., 27a Southwark St., Christchurch. 


Ellis Hardie Syminton Ltd., Fanshawe St., Auckland. Refrigeration Engineering Co. Ltd., P.O. Box 12072, Auckland, $.E.6, 

Ellis Hardie Syminton Ltd., Thorndon Quay, Wellington. Refrigeration & Heating Engineers Ltd., P.O. Box 976, Dunedin, 

Ellis Hardie Syminton Ltd., P.O. Box 1569, Christchurch. Seal Unit Service Ltd., Holland Street, Wellington. 

Frigidaire Div. of General Motors N.Z. Ltd., P.O. Box 795, Wellington. H. Simpson Ltd., P.O. Box 583, Christchurch. 

A. W. McDonald Ltd., 5-7 Weld Street, Auckland. Simpson-Kane Refrigeration Ltd., 86 Vivian Street, Wellington, 

Allan Newbold & Co. Ltd., Thorndon Quay, Wellington. Spicers Home Appliance Centre Ltd., 93 Bridge Street, Nelson, 

G. E. Patton Ltd., P.O. Box 92, Christchurch. and from a New Zealond-wide network of authorised Frigidaire Dealers, 

IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD. 
P.O. Box 900 P.O. Box 1592 P.O. Box 1486 
AUCKLAND WELLINGTON CHRISTCHURCH 
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Circuit and Service Data 


SONY 


5" Tv. Receiver 


—T'v.5-303A 


Our ecireuit feature this month is a departure 
from normal treatment. We present information 
on a set not currently a New Zealand production 
model. However through a variety of sources there 
are many on the local scene and some undoubtedly 
in need of servicing. In the SONY Manual the 
normal technique described is to locate the fault 
and replace the complete section or block. This 
obviously is not practical in N.Z. — hence we have 
shown circuits of the individual sections including 
voltage readings. This provides readers with basic 
information for repairing individual faults. 
Inevitably much patience and logical servicing 
technique will be necessary. The main circuit 
appears on page 22. 


— Tuner — 


— VIF AMP Circuit — 
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METHOD OF DISASSEMBLING THE SET 
To Remove the Front Control Panel:— 
1. Pull all control knobs straight out. The fine tuning 
knob may be somewhat difficult to remove — use force. 
2. Remove the two small screws on the front control panel. 
The front control panel can now be removed. 


To Remove the Back Cabinet Cover:— 
Remove screws located on the top and on the left side. 
Remove four screws at the back. The back cover can 
now be removed by pulling straight back. 


To Remove the Telescopic Antenna and the Tuner:— 

1. Pull off the pin connectors of the tuner I.F. lead wire 
and the shielded ground wire from the terminals on the 
signal circuit board. 

2. Remove the screws on top, rear and back of the tuner. 

3. Push the telescopic antenna and the external antenna 
connectors towards the rear. The telescopic antenna and 
the connectors can now be detached. 

4. The tuner can be detached by removing two screws on 
the front located near the tuning control shaft. One 
screw is on the front panel, and the other is inside on 
the tuner. The tuner, telescopic antenna and antenna 
connectors can be removed from the set by unsoldering 
the red wire to the front of the tuner, the black wire 
to the chassis and the yellow wire with the resistor to 
the antenna jack. The I.F. lead-wire to the tuner with 
the pin connectors can be pulled through from the back 
of the picture tube. 


To Remove the Signal Circuit Board:— 
Remove screws at Front corners. Slightly loosen the 
screw holding the connector socket on the back of the 
chassis. Pull out the two connectors from the pins on 
the back side of the signal circuit board. The block can 
be removed as a unit by pulling directly away from the 
connector socket. 


To Remove the Deflection Circuit Board:— 

1. Remove 3 screws along the top front edge of the chassis. 

2. Pull out the green and yellow connectors on leads to 
the deflection yoke. 

3. Pull out the red, black, blue and white connectors, all 
located together, and the yellow connector on the lead 
to the picture tube. 


To Remove the Chassis from the Front Panel:— 

1. Remove screws on top, side and bottom flanges of front 
panel. 

2. Remove the screw from the front adjacent to the tuner 
cut out, after pulling off the channel selection knob and 
the fine tuning knob. 

3. Unsolder the red, blue, and black wires from the pin 
connectors. These wires go to the picture tube yoke. 
Also unsolder the green wire from the choke coil located 
just below the speaker. Pull off the high voltage anode 
connector from the side of the picture tube. This is a 
snap fastener but use caution in removing it. Pull off 
the socket of the picture tube straight back. 


To Remove the Picture Tube:— 
Remove the screws and nuts at top and bottom of picture 
tube face and lift up the picture tube. 


To Remove the High Voltage Block:— 

1. Unsolder the red, blue and black lead wires. 

2. Pull off the anode cap. 

3. Pull off the pulse supplying pin connectors from the 
signal circuit board. 

4. Remove the Phillips head screw. 


Note:—It is not recommended that the high voltage block be 
disassembled because a special insulating material is used 
to coat all high voltage points. 


NOTE: When troubleshooting NEVER ATTEMPT TO 
CHECK THE HIGH VOLTAGE (8 kV) CIRCUIT BY 
SPARK TEST as this is likely to cause damage not only to 
the Horizontal Deflection Currents but will also adversely 
affect the transistors on the Signal Circuit Board because of 
the Pulse A.G.C. circuit employed. 
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— SOUND Circuit — 
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SPECIF 

Picture Tube: 5 
m 

Transistor: 2! 
E 

Diode: 2 


Channel Coverage: E 
Maximum Sensitivity: 1) 


IF Circuit: 4 


Resolution: V 


Sound System: 5 


Automatic Control: 


Power Consumption: 
Dimensions: 

Weight: 

Glare Proofing: Si 
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— HOR DEF Circuit — 
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SERVICEMAN’S COLUMN 


Sometimes I receive communica- 
tions from various people offering 
suggestions for comment in this 
column. Although, as its title 
suggests, the column is supposed 
to be concerned with the various 
aspects of servicing, there have 
been times when comment may 
have strayed a little beyond these 
confines. However as I have not 
yet been castigated by the editor, 
I can only assume that at least 
there have been no unfavourable 
remarks from readers. 

One such suggestion received a 
while ago, was quote:— ‘‘Maybe 
you can educate some of your 
colleagues some time in such 
things as, why do you need a series 
resistor about 4:7 to 6°8 ohms or 
similar with silicon diodes and 
why a dropper on the other end? 
Seems like some servicemen should 
go back to school. The ignorance 
of a large number of them is 
legend,’’ unquote. 

Hands up all those who know 
the answer! Quite frankly I’m con- 
fused about this ‘‘dropper on the 
other end’’ though. A_ surge 
limiting resistor is incorporated 
as a matter of course by the de- 
signer so that the serviceman can 
only be concerned by the possible 
failure and subsequent replace- 
ment of this item. 

Next suggestion. 

Why don’t I comment on the 
many poorly erected TV aerials to 
be seen everywhere? Well per- 
haps I should, not that any com- 
ments of mine are likely to have 
any effect on the situation. To 
my way of thinking this state of 
affairs is the result of probablv 
95% of TV aerials being erected 
by unregistered tradesmen in fact 
‘not any sort of tradesmen. This, 
coupled with the fact that the 
majority of aerials are erected on 
a contract basis, has led to far 
too many jobs being done in a 
very sloppy manner. 

In fairness to the more respon- 
sible firms I must say I think most 
of the very rough jobs can be 
attributed to some of the small 
one and two man _ installation 
‘“companies’’ operating on a fly 
by night basis. However, as I 
told my complainant, if we had to 


Conducted by J. Whitley Stokes 


rely on registered men to do all 
the installations there just 
wouldn’t be any installations or 
at least mighty few and that is 
the crux of the matter. 


As yet it is a bit early to have 
been able to get many comments 
on the recently announced ex- 
tended guarantee on components 
of TV receivers. At the time of 
writing two firms have announced 
their intentions of increasing this 
guarantee from the present 90 
days to 12 months. All-I can say 
is that if it is possible to do this 
now without any significant in- 
crease in reliability, then it would 
have been possible to do so earlier, 
at least at the time of the intro- 
duction of the 12 month’s guaran- 
tee on picture tubes. 


As usual the burden of the 
guarantee will fall most heavily 


The following description of an 
unusual fault is submitted by 
PHR (Wellington). 

One of my colleagues had a 
record player brought to him for 
service. It was one of the more 
common ones using a_ triode/ 
pentode as the complete amplifier. 
The valve was an ECL82 actually. 


INTERNAL ECL 82 (T) 
SHORT IN 


CRYSTAL 
P.U. 


[=a 
v 


The customer was not very help- 
ful either, merely suggesting that 
‘Tt doesn’t go’’. Ina simple piece 
of equipment such as this there is 
not much that can go wrong and 
on that basis the player was 
plugged in and the volume turned 
on full. This in case the cartridge 
might be weak or a broken crystal 


on the dealer, for labour costs 
must still be met by him. One 
would imagine that the country 
dealer with 20 or 30 mile, even 
40 or 50 mile, service calls would 
be least happy at this extension 
of guarantee, yet strangely it 
appears that some country dealers 
have been ‘‘beating the gun’’ by 
offering longer guarantees on their 
own bat. 

Frankly I am as much interested 
in the motives behind such a move. 
I am also interested in the 
anomalous situation which now 
exists whereby radios and radio- 
grams which can and do run for 
five years and longer without any 
need for servicing, are still only 
guaranteed for a period of 90 
days. No, Iam afraid the new TV 
gvuarantees cannot be taken as a 
gesture of confidence from the 
manufacturers, indicative of in- 
creased reliability in their pro- 
ducts, rather it is a move to coun- 
ter the feared effect on sales of the 
‘‘built-in’’ service contracts being 
offered by some rival firms. 


or some similar fault. Imagine my 
colleague’s surprise when, upon 
the valve heating up, the crystal 
cartridge started to smoke. Yes 
that’s right smoke. ‘‘Never’’ you 
will say. ‘‘Couldn’t happen’’. Well 
it did. The player was of course 
promptly switched off and a more 
thorough examination was called 
for. Whoever heard of a cart- 
ridge smoking? A quick check 
with the meter soon revealed the 
trouble. It revealed a short in 
the triode section from grid to 
plate. From the circuit it is appar- 
ent that the fact of the volume 
eontrol being on full accelerated 
the fault. Replacing the ECL82 
and of course a rather fried cart- 
ridge cured the trouble. Just goes 
to show — You thought you’d 
seen everything — now you have. 
I enjoy your column and hope 
this small contribution might 
bring forth some further strange 

faults. 
—PHR. 


I suppose the reason why such 
occurrences are not more common 
is that most record players or 
radiograms employ grid _ leak 
biasing of the first audio stage 
and thus the pickup cartridge is 
isolated by the coupling con- 
denser. 
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All frequencies are given in kilocyeles and times 


in GMT. 


Continuing last month’s lst of shortwave stations 
which may currently be heard in N.Z., we now 
list those stations from 11Me/s to 21Me/s. 


Freq. 
11710 


11740 
11750 
11780 
11795 
11820 
11825 
11825 


11840 
11840 
11850 


11855 
11865 
11875 
11880 
11905 
11915 
11925 
11955 
15060 
15110 
15165 
15165 


17850 


Station 


Melbourne 


Vatican 

BBC Singapore 
Wellington 
Deutsche Welle 
BBC London 
Taipei 

Papeete 


Warsaw 
Melbourne 
Norway 


Manila 
Switzerland 
Tokyo 

VOA Dixon 
Rome 

Quito 

Deutsche Welle 
3BC London 
Peking 
Wellington 
Delhi 

Denmark 
Norway 
Melbourne 
USSR 
Deutsche Welle 
Melbourne 
Tokyo 
Melbourne 
USSR 
Deutsche Welle 
Delhi 

Kiev 

Rome 

Holland 

Perth 

BBC London 


Delhi 
VOA Dixon 
USSR 


Manila 

Peking 
Deutsche Welle 
Sweden 

VOA Dixon 


Time 
0515 - 0615 
0645 - 0915 
2130 - 2300 
1100 - 1200 
2000 - 0545 
0645 - 0945 
2000 - 2245 
1130 - 1330 
0300 - 0730 
1615 - 1715 
2030 - 2300 
0700 - 0900 
1800 - 2115 
0745 - 0815 
1900 - 2000 
0900 - 1030 
2100 - 2230 
0930 - 1030 
1600 - 1630 
2080 - 2115 
0700 - 0930 
0845 - 0945 
0600 - 0845 
0830 - 0900 
2245 - 0545 
1000 - 1100 
0630 - 0700 
0745 - 0815 
0515 - 0615 
1000 - 1530 
0645 - 0945 
2230 - 0800 
0930 - 1030 
0030 - 0645 
1400 - 1530 
0845 - 0945 
0700 - O800 
1330 - 1600 
1200 - 1230 
1400 - 1445 
0000 - 1030 
0600 - O800 
0915 - 1130 
07090 - 0800 
2200 - 2230 
O800 - 1500 
1600 - 1630 
2200 - 0030 
0845 - 0930 
0845 - 0945 
1230 - 13845 
0130 - 0230 
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17870 USSR 0800 - 0930 
17895 USSR 0700 - 1230 
21540 Melbourne 0100 - 0800 


The above times do not necessarily indicate the 
whole transmission period of that particular station 
but, are merely the times during which that station 
was observed. In some eases, such factors as in- 
creased interference or reduced signal strength 
made the rest of the transmission inaudible. 


CRICKET BROADCASTS 

During the current tour of England by the N.Z. 
ericket team, the BBC is broadcasting ball-by-ball 
commentaries of the test matches in special trans- 
missions beamed to N.Z. The third test starts on 
July 8. 

Details of the broadcasts from U.K. transmitters 
are: 0945-1545 on 21,710; 0945-1745 on 17,695; and 
1545-1745 on 15,105. 

Relay facilities at Cyprus are used from 0945-1330 
on 21,660 and from Singapore 0945-1245 on 11,750; 
1200-1745 on 9,765; and 1330-1745 on 7,260. 

Commentaries of other major matches against 
Surrey, Somerset and Northamptonshire starting on 
June 9th, June 12th and July 3rd respectively, are 
broadeast in the BBC World Service on 12,095 and 
15,070 at the following times: 1200 - 1235; 1430-1500 
and 1700-1735. 


STATION NEWS 

ISRAEL. The Voice of Israel at Jerusalem now 
broadeasts to Africa one hour later than previously. 
The French broadeast is from 2015 to 2045 and 
English from 2045-2115. Frequencies used are 9,009 
and 9,725, the first one being by far the best. 

INDONESIA. The Voice of Indonesia has been 
heard at good strength on 9,585 with its English 
programme to South East Asia. 

CUBA. Radio Habana Cuba transmits in English 
to Northern Europe from 2010-2140 on 15,155; to 
South America 2050-2150 on 15,135 and to North 
America 0300-0430 and 0500-0600 on 11,865. 

CZECHOSLOVAKIA: Radio Prague’s English 
transmission to New Zealand, Australia and the Far 
East is broadeast from 0800-0855 on 9,503, 15,235, 
15,285 and 21,450. 

CANADA. The latest English schedule of Radio 
Canada reads as follows — To Europe, U.S.A., and 
Caribbean: 1215-1313 and 1516-1529 on 17,820 and 
15,320. The second transmission is a news broad- 
east only. To Africa: 1832-1914 on 17,820, 15,320 
and 11,720. To Europe: 2115-2150 on 15-320, 11,720 
and 9,630. To Caribbean, U.S.A. and Latin America 
on 15,190, 11,760 and 9,625. To Australasia: 0725- 
0835 on 9,625 and 5,970. 

SWITZERLAND. The Swiss Broadeasting Cor- 
poration has retimed the Australia and New Zea- 
land transmission to 2100-2230 with frequencies of 
11,865 and 9,545. ‘‘Swiss Shortwave Merry-go- 
round’’ is now broadeast at 2130 on Saturdays. 

Other English broadeasts from the S.B.C. are 
—To Japan and South East Asia: 1315-1415 on 
17,845, 15,320, 15,305 and 15,255. To Near East 
and Middle East: 1500-1600 on 17,830, 15,305, 15,255 
and 11,865. To Africa: 0830-0930 on 17,830, 15,305 
and 15,225. 
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Looking at... 


ELECTRONICS 


In the last issue we dealt with 
implantation, by operation, of an 
electronic pacemaker to assist a 
defective heart perform more 
normally. It was indicated that 
the usual operative dangers were 
present, particularly if the patient 
was elderly. 

There is always an unwilling- 
ness to operate for purely investi- 
gative purposes and the same 
imposition applies to elderly 
people where the strain of a 
‘“yrobing’’ operation would pre- 
judice the outcome of a “‘surgical”’ 
operation. Medical scientists have 
long been keen to study the 
functioning of internal organs 
without attendant surgery. Allied 
to this has been the desire to study 
an internal change of condition 
post-operatively. 

Fortunately, many body organs 
provide signals that can be re- 
ceived by external apparatus: the 
heart can be heard (phono- 
cardiography) or its voltage mea- 
sured (electro - cardiography) ; 
brain impulses can be measured 
(electro -encephalography) and, 
more recently, muscle voltages 
can be detected and measured 
with only simple operations re- 
quiring local anaethestics. 

Older methods involving X-rays 
have also been updated with radio 
active tracers but there are many 
areas in the human body where— 
until the advent of the transistor 
—the only contact was by oper- 
ation or the swallowing (or 
insertion) of electrical leads to 
reach the desired location. 


The Radio Pill 


The small size and low battery 
drain of transistors were immedi- 
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IN MEDICINE 
Part Il 


ately obvious as aids to medical 
instrumentation and the use of a 
transistor in a small transmitter 
package inside the body was first 
attempted by R. 8. Mackay at the 
University of California in 1952. 
This attempt was not successful 
and he then investigated passive, 
rather than active, pills. At this 
stage it would be as well to briefly 
classify the three types of radio 
pills :— 


Active Pills. These are trans- 
mitters employing a transistor and 
circuit components (L, C and R) 
and containing a battery. Active 
pills can have an external power 
supply supplied by induction. 


Passive Pills contain only L, C 
and R employed in a resonant 
circuit sensitive to the state to be 
studied. 


Slave Pills in which an external 
field triggers off the pill to per- 
form some specific function when 
the pill has reached the desired 
location. Slave pills are usually 
passive and one such is described 
later. 


Sensitivity to Variables 


The three variables of special 
interest in the internal tracts are 
temperature, pressure and pH 
(acidity or alkalinity). The other 
variable—rate of movement—can 
be plotted externally by tracking 
a pill. 

Bearing in mind that the pill 
has to be small enough to be 
reasonably easily swallowed and 
lacking any major shape changes 
or apendages which could cause 
internal discomfort or blockages 
it is obvious that all the electronic 
and measuring functions must be 


contained within the single cap- 
sule. 

Figure 1 is of a basic radio pill 
configuration designed to operate 
at about 500 Ke/s and Lil Cl deter- 
mine the oscillation frequency. 


Figure 1 


The measurement of our first 
two variables (temperature and 
pressure) is achieved quite easily 
by making the inductance Ll 
sensitive to the change. For tem- 
perature measurement the induc- 
tance can be wound on a bimetallic 
former so that the shape, and 
hence its inductance, changes or 
a similar principle can be used 
to vary an air gap in the in- 
ductance. Pressure can also be 
measured in a similar manner by 
using a pressure sensitive plate 
to move the core of a ferrite in- 
ductanee. 


pH-ELECTRODE 


Figure 2 


Figure 2 is the circuit of a prac- 
tical radio pill used to measure 
pH but the values would be 
similar for pressure or temper- 
ature measurement. 

The measurement of pH _ pre- 
sents something more of a problem 
in that no simple element responds 
directly to a change in pH value 
and in practice pH is measured 
as a voltage. The pH measuring 
electrodes can be considered as 
a cell having an e.m.f. of from 
‘05 to °5 volt, which voltage is 
related to the pH of the liquid 
surrounding the electrodes, but 
with the subtle difference that the 


26 - RADIO, ELECTRONICS AND COMMUNICATIONS 


internal resistance is upwards of 
10 megohms. So as to impose a 
minimum load and also, to reduce 
temperature dependent effects, the 
measuring load on the cell should 
be several hundred megohms. 

In standard thermionic valve 
techniques, such an imposition is 
not very difficult to achieve by 
using electrometer valves but 
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i: iz icon 


Our radio broadcast universa/ 
replacement coils will replace any 
damaged aerial, RF or oscillator 
coil . Designed to assist you in 
maintaining tirst - class service to 
your chents. 

Aerial Type 40 
RF: Type 45 
Osc. Type 4/ 
Write for alignment procedure 
Sheet N2 5/40 


New factory address: 
Cameron Ra South, Greerton, Tauranga 


Inductance Specialists ... 


transistors are usually low im- 
pedance high current devices. 
Wolff, McCall and Baker (2) 
describe a useful cireuit based on 
the change in capacity of a silicon 
diode when the reverse bias on 
the diode is increased. Such a 
feature has the additional pro- 
perty, important in this case, of 
very low reverse currents (i.e., 
high impedance). 
The capacity of such a junction 
can be expressed 
1 
C «a ——____ 
oN ee 
V being the reverse bias in volts 
and a is between ‘6 and °8 volts. 
Figure 3 shows the curve for a. 
Such a relationship would be 
obtained from a GEC SX82 diode. 
The authors of the above paper 
obtained figures for a wide range 
of diodes and junction capacities 
(at approximately  —1_ volt) 
ranged from 20 pf to 800 pf in 
12 types and reverse currents 
were in the order of 1019 Amp 
or better. With a cell voltage of 
‘1 volt applied across the mea- 
suring input, a load of 1000 meeg- 
ohms is given. 
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PHILIPS TUNER 


EXCITAING Eas ERLE 


To reduce service delays. 


To reduce labour costs. 


To reduce tuner unit replacement costs. 


To reduce uncertainty on intermittent 


tuner faults. 


Eliminate the burden of specialist service when you can obtain an over-the-counter 
replacement tuner for three pounds nett. All tuners fully reconditioned, cleaned 
and silicon coated, complete re-alignment and brought up to the manufacturer’s 
specifications for gain and bandwidth. 


Same day service. 


Cost only £3 fully reconditioned. 


Guaranteed 90 days. 
No time wasted. 


dealers. 


exchange for a reconditioned unit for £3. 


Return mail service for out of city 


Trade in your faulty Philips Tuner in 
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106 


(pF) 
ro) 


CAPACITANCE 


40 


20 


0 2 4 6 
BIAS VOLTAGE 
Figure 3 


The basic circuit of figure 1 has 
become a frequency modulated 
oscillator, modulation being de- 
rived from the pH cell voltage 
which varies the capacity of the 
KS14 diode in figure 2. The diode 
thus replaces Cl of figure 1 and 
is biased to non conduction by a 
voltage divider network. The 
electrode voltage is in series with 


WE SUPPLY— 
Transistors 
Valves 
Cathode Ray Tubes 
Rectifiers 
Technical 
Publications 
TV. Turret Tuner 
Resistors 
Capacitors 
Potentiometers 
Radio & TV. 
Components 
Philips Loud 
Speakers 
Philishave Spares 
TV. Aerials 
and Accessories 
Auto Aerials 


WE )«S. BE. RVI OE SAT 


BRANDS OF 


ELECTRONIC 


EQUIPMENT 


Auckland Radio Engineers 


LIMITED 


143 HOBSON ST., AUCKLAND, C.| 


Special Cables 
and Conductors 
Printed Circuit 
Boards 
Professional 
Components 
Philips Replace- 
ment Parts 


Tel 34410 TV. Kit Sets 
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the bias but is short circuited for 
r.f. by the -0034F capacitor which 
is several times the junction 
capacity. 

In practice a frequency devia- 
tion of 70 c/s per mV input can 
be obtained giving a ‘‘swing’’ of 


about 30 Ke/s for the usual range 
of pH values. 


Pressure sensitive 
diaphragm 


Ferrite lid 


Ferrite core 


Tuning 
Inductance 


Aerial coi} ——__— 
Transistor 


Capacitors 
and 
Resistors 


BN A. SS 
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pee) 
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Switch peg ——» 
Battery 
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Temperature sensitive 
toroid 


Pa 
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the transmitted signal from the 
pill is not difficult provided an 
efficient system of loop aerials is 
used but tracking of the pill from 
the radiated signal alone may be 
difficult as the pill not only travels 
in a x-y plot but also in z (depth) 
and this last may reduce the re- 
ceived signal strength. 


Glass Electrode 


Silicon 
Diode 


Reference 
Electrode 
(Ag/AgCl 

crystals) 


Cross-section of three pill types. Note the similarity in internal layout to facilitate quantity production. 


Figure 4 


Typical Pills 


Figure 4 shows the construction 
of three pill types. Similarity in 
construction is made so that mass 
production methods can be em- 
ployed. Typical pills are about 
% inch long and 3 3 Inch in diameter. 
Batteries used give a life of around 
35-40 hours. The switch peg 
shown is withdrawn just betore 
swallowing and the hole sealed. 


The temperature pill shown 
uses a recent development as the 
tuning inductance. A_ toroidal 
coil is wound on a strip of nickel/ 
iron alloy having considerable 
changes in magnetic properties 
over the temperature: range in- 
volved. Deviations of 10 Ke/s 
per degree C. are possible. 


Providing the state measured 
does not change rapidly, the fre- 
quency change can be determined 
by standard receivers, as for a 
slow change the transmission is 
C.w and is likely to become truly 
F.M. in only a few situations. 


Tracking Problems 


To obtain true value from radio 
pills it is necessary to know the 
exact position of a pill within the 
body at any time. Reception of 


Several electro mechanical plot- 
ting tables have been devised to 
automatically plot the travel of a 
pill. However, such plotting can 
only be of real use when allied 
with a knowledge of the intestinal 
dimensions and routes within the 
body. Here, X rays with opaque 
powders to give intestinal outlines 
have been used but the problem 
remains a major one. One solu- 
tion is the use of radio active 
tracer elements in the pill to give 
a plot on a ‘‘film’’ placed under 
or above the patient — but this 
would need to be used with cau- 
tion so as not to produce radiation 
damage in the body. 


A Special Pill 


A recent development in passive 
pills has been a ‘‘sampler’’ pill 
used to obtain a sample from the 


gvastro-intestinal tract and is 
shown in figure 5. The pill case 
has three holes at 120° radial 


spacing identical to those in an 
inner plastic piston. A block holds 

spiral spring back in compres- 
sion by solder. The L.H. cavity is 
filled with an inert (silicone) 
grease used to slow the eventual 
travel of the piston. 

When the pill is in the desired 
position the whole patient is in- 
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Pill designed to collect samples from intestinal tracts 


Figure 5 


serted in an H.F. coil (at about 
1 Me/s) and 1 Kw is applied. This 
energy heats the alloy block to 
about 50° C. allowing the special 
solder to melt into the R.H. end 
cap. The spring is thus released 
allowing the piston to travel for- 
ward drawing up samples through 
the holes which are finally closed 
at the end of the travel. 

Radio pills offer a wide open 
prospect in the field of diagnostic 
medicine and are an example of 
mass production techniques 
appled to an application not in 
itself demanding large scale pro- 
duetion. 

So far, we have discussed con- 
ventional equipment — econven- 
tional in that the units are based 
on standard components and tried 
techniques. Next month we will 
deal with lasers which are quite 
new but are having greater impact 


on the medical field than tran- 
sistors did when they first 
appeared. 
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imlok miniboxes 

Miniboxes provide a simple and in- 
expensive way of housing a wide 
variety of small pieces of equipment. 
They are of simple two-piece con- 
struction — one half forming the top 
and two sides; the other the back, 


base, and front panel. 

The ‘miniboxes’ are available ex-stock 
in either steel or aluminium and vary 
in size from 5 3/64” x 5” x 3 11/16” 
tO 77 3'/ G42 9x12 x 69/647. 
in a variety of finishes. 


Available 


custom chassis 

Blank chassis can be supplied custom- 
built to any requirement and in any 
available metal or alloy. 

These can be punched and drilled at 
request. 


FOR FULL DETAILS CONTACT 


IMAREX (1960) LTD. 
P.O. BOX 8642, AUCKLAND, C.3 
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4288 COMPACT D-C 
KELVIN BRIDGE 


For rapid testing of low-resistance wires, rods, 
carbon brushes, windings and other electrical 
conductors. Range, 0.0001 to 11.00 ohms. Limit 
of error, +1% of reading. Completely self-con- 
tained, with batteries and galvanometer. Metal 
case with handle, 7” x 6” x 5”; Weight, 5% Ib. 
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TEMPERATURE 
BRIDGES 


8017 COMPACT D-C 
TEMPERATURE BRIDGE 


For measuring temperatures using resistance 
thermometer detectors; e.g., in heating venti- 
lation, refrigeration, etc. Any range suited for 
detector: minimum span, 20°F (11°C). Limit of 
error, +0.3% of range. Completely self-con- 
tained with galvanometer, batteries and bind- 
ing posts for connecting three- or four-lead 
Thermohm® elements. Metal case with handle, 
7” x 6” x 5”; Weight, 4% Ib. 
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WHEATSTONE 
BRIDGES 


4283 COMPACT D-C 
WHEATSTONE BRIDGE 


For wide-range resistance measurement in plant 
or laboratory. Covers 0 to oo ohms in six 
ranges. Limit of error, +1% of reading. Sensi- 
tivity, 1% or better when measuring resistances 
between 0.3 and 300,000 ohms. Completely self- 
contained with galvanometer, batteries and 
binding posts for connecting external stand- 
ards for ratio measurements. Metal case with 
handle, 7” x 6” x 5”; Weight, 4% Ib. 


4287 PRECISION D-C 
KELVIN BRIDGE 


For measurement of low-resistance . . . wires, 
rods, windings, resistors, etc. . . . with labora- 
tory accuracy. Range, 0.0001 ohm to 110.100 
ohms. Limit of error, +0.05% of reading or 
better. Completely self-contained, with batteries 
and light-beam galvanometer. Metal case with 
handle and slip-hinged removable lid, 14144” x 
11%” x 742” overall; Weight, 23% Ib. 


LEEDS & NORTHRUP CO 


od * 
8064 D-C RESISTANCE 
THERMOMETER BRIDGE 
For precise temperature and temperature-differ- 
ence measurements with resistance thermom- 
eter detectors. Range, 0 to 160.1 ohms. Limit 
of error, +0.05% of reading or 0.005 ohms. 
Completely self-contained with light-beam gal- 
vanometer, batteries and binding posts for con- 
necting three- or four-lead resistance thermom- 
eters to bridge. Metal case with handle and 
slip-hinged removable lid, 1444” x 11%” x 
742” overall; Weight, 20% Ib. 


Pioneers in Precision 


4289 PRECISION D-C 
WHEATSTONE BRIDGE 


For general resistance measurements with lab- 
oratory accuracy. Range, 1 ohm to 11.01 meg- 
ohms. Limit of error, +0.05% of reading or 
better. Sensitivity, better than 0.05% for 
measurements up to 1 megohm. Completely 
self-contained with light-beam galvanometer, 
batteries and central readout. Metal case with 
handle and slip-hinged removable lid, 14%4” x 
1142” x 742” overall; Weight, 21 Ib. 


Full information from the 
sole New Zealand Agents 
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P.O. BOX 8150 NEWTON 
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AUCKLAND 
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Part III 


For many years the mobile 
radio telephone field has been 
thought of as sort of half a step 
above the car radio market. For 
this reason most of the sets avail- 
able have been built down to a 
price rather than up to a standard, 
and as far aS my experience goes 
most of the sets on the market 
have lots of defects. To put it 
another way they have not been 
engineered for the job they have 
to do. Good cireuitry is thrown 
away on flimsy construction, solid 
construction has been disgraced 
by poor and second hand compon- 
ents, and good components have 
gone into sets of poor layout and 
unpleasing appearance. If this 
sounds like a sweeping condem- 
nation of the manufacturers let 
me direct you back to the second 
sentence. Building down to a 
price has been forced on the 
makers largely because the custo- 
mer has not been persuaded of 
the advantages of buying good 
equipment. This surely is in the 
hands of the service agent. Manu- 
facturers do not want to produce 
bad sets, and those I have had 
dealings with are only to anxious 
to put things to rights when a 
defect is pointed out to them. But 
how many of you make a point of 
telling them what you want in 
the next set? 


I am going to devote the rest 
of this article to describing the 
mobile set I want to see in use. If 
you do not agree, or if you have 
other ideas let me know. I will 
be interested and I am sure most 
of the makers will be too! 


PHYSICAL 


The ideal set is completely self- 
contained, with the exception of 
the microphone. In addition to 
a built-in speaker it will have 
provision for an external speaker. 
It is completely sealed so that dirt, 
dust and moisture cannot enter. 
ALL connections should be in the 
form of sliding contact plugs on 
the mounting tray, so that it can 
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MOBILE COMMUNICATIONS 


by Countryman 


be installed and removed by un- 
skilled labour. If you don’t think 
that this is important try travel- 
ling 70 miles to clean a main trans- 
mit relay (5 minutes work) and 
sending a bill for £12. (Made up 
of 140 miles at 1/- per mile and 5 
hours at £1 per hour). I can assure 
you, that customer would have pre- 
ferred to pay more for a set that 
didn’t leak dust. In addition a 
simple plug—in set could have 
saved an expensive service call 
because the customer could have 
sent the set in by bus and re- 
installed it (or a spare) when it 
came back, saving about £10. 


CONTROLS 


Give a designer free reign and 
he will end up with so many knobs 
that the unskilled operator will 
at best be frightened off, or at 
worst misadjust the set so badly 
that he cannot get satisfactory 
results. A radiophone should be 
no more difficult to operate than 
an ordinary telephone. Fortun- 
ately most designers have seen 
the light and have started to re- 
duce the number of controls 
readily accessible to the operator. 
For a single channel set there 
need only be an on-off switch, a 
mute on-off switch, perhaps com- 
bined with the volume control, 
and a push to talk switch on the 
microphone. With the new quick 
heat valves in the transmitter 
even the  transmitter-standby 
switch is now no longer needed. 
In my experience the panel 
mounted variable mute or squelch 
control is easy to misadjust and 
is likely to result in poor opera- 
tion. A well designed mute cir- 
cuit should be sufficiently stable 
to go for long periods without any 
adjustment, and all that is needed 
is an on-off switch for marginal 
conditions. 


AUDIO OUTPUT POWER 

One of the disheartening aspects 
of mobile design is to see a set 
in which the designer has spent a 


» sider twice, before using. 


lot of time getting good sensitivity 
and generally clean output, only 
to spoil it all by providing a mis- 
erable one watt of audio power 
into a tiny speaker of the type 
that any self respecting portable 
radio manufacturer would con- 
You 
might get away with this in a 
quiet car in city streets, but when 
you have a noisy truck on back 
country roads with the set 
mounted under the dash where 
noise is at its highest, well it just 
isn’t satisfactory. I think you 
need at least three watts into a 
nice big speaker» preferably 
mounted close to the drivers ear. 
Even where conditions are good, 
one watt is not enough, and the 
speaker is likely to be overloaded, 
with the reduction in clarity, that 
that this creates. 


SET LAYOUT 

Have you noticed the number 
of sets on the N.Z. market that 
have been designed for Left hand 
drive cars? You can always pick 
these, microphone sockets on the 
left, power connections also on the 
left. Apparently nobody noticed 
this when the set was designed. 


As a result the connections are 
hard to get at and the microphone 
cord has to stretch across the set 
right to the other side of the car. 
And of course, if you have a set 
designed for left hand drive cars, 
you may end up with a right 
handed microphone, that is one 
where the pressel switch is de- 
pressed by the thumb when you 
hold it in the right hand. Of 
course in N.Z. you have to hold 
it with your left hand. Tricky, 
isn’t it? 


INTERFERENCE 
SUPPRESSION 


In a previous column I touched 
on the subject of interference as 
it affects mobile radiophones. One 
recently developed method of com- 
bating this is called the ‘‘Pre-IF. 
noise silencer’’, or ‘‘noise gate,’’ 
as it is sometimes called. Because 
of the selectivity of the IF. amp- 
lifier, noise pulses from ignition 
systems, although of relatively 
short duration, become lengthened 
when passing through the set, un- 
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A.C. Millivoltmeter 


Voltage ranges 0-001,,0-003, 0-01, 0-03, 0-1, 
0-3, 1, 3, 10, 30, 100, 300V F.S.D. Frequency 


range 15c/s to 4-5Mc/s. Accuracy +3% F.S.D. 


15c/s to 2Mc/s, +(8% + 3% F.S.D.) 2Mc/s 
to 4-5Mc/s. Accuracy +(8% + 3% F.S.D.) 
2Mc/s to 4-5Mc/s. Accuracy +2dB. /nput 
impedance 10MQ, 20pF (approximately 60pF 
using lead PL50 supplied. Lead PL45 is 


available as an accessory with 10:1 capacity 


divider fitted). Stability +1°% for supply 
variations between 105 and 125V or 210 and 
250V (15c/s to 2Mc/s). Less than 1:5% at 
100V and 200V. Non-sinusoidal operation 
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millivolimeters & 
Iransistor tester 


Readings close to r.m.s. values are given 
even when the harmonic content of the 


input is high. Amplifier Gain 60dB maximum 


in 10dB steps. Maximum output 1V r.m.s. 


Frequency response +2dB, 12c/s to 200kc/s. 


Response from 200kc/s to 5Mc/s depends 
on load. Output impedance 15002 approxi- 
mately. Power requirements 100 to 125V, 
200 to 250V, 50 to 60c/s, 30W. Dimensions 
8Zin (23cm) wide x 6$in (17cm) high x 
54in (14cm) deep. Weight 7lb (3-2kg). 


Battery-operated Transistorised A.C. Millivoltmeter 


Voltage ranges 0-001, 0-003, 0-01, 0-03, 0-1, 


0-3, 1, 3, 10, 30, 100, 300V. Overload protection 


Protected for inputs up to 400V peak on 
0:3V and higher ranges, and for 100V r.m.s. 
on 0:1V and lower ranges. Frequency range 
1c/s to 1Mc/s. Accuracy +3% F.S.D. /nput 
impedance 2MQ shunted by approximately 
30pF. Temperature range 0 to +45°C. 


Transistor Tester 


Battery operated for testing p.n.p. or 

n.p.n. transistors in situ. 

Current gain (Beta) 10 to 100, 50 to 500. 
Accuracy with transistor out of circuit, 
+5°%; with transistor in circuit, dependent 
on base shunt circuitry. Set current Nomin- 
ally 1 to 50mA (dependent on shunt circuit). 
Balance Shunt collector circuits of greater 
than 1002 can be balanced out by the 
instrument. Leakage current measurement 


Noise Less than 50uV referred to the input, 
when terminated in 47kQ or less, on the 


0-001V range. Residual reading less than 3% 


of F.S.D. on all other ranges. Dimensions 
8Zin (22-5cm) wide x 6tin (16-5cm) high x 
54in (14cm) deep. Weight 6-6lb (3kg). 


(grounded emitter I'co) 0 to 100A and 0 to 
1mA, with transistor out of circuit. Diode 


measurements Reverse leakage measurement 


as for I’co. With 10mA of forward current, 
meter will indicate voltage drop across diode 
(2 VFS). 


Dimensions 8Zin (22-6cm) wide x 6$in 
(16-5cm) high x 54in (14cm) deep. 
Weight 6ilb (3-1kg). 


ADVANCE ELECTRONICS LIMITED ENGLAND 
Sole New Zealand Representatives 


TURNBULL & JONES LTD. 


Auckland Wellington 


Christchurch Dunedin 


FROM THE COMPREHENSIVE RANGE OF Ip’ Como INSTRUMENTS AND EQUIPMENT 
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til they become very much more 
apparent to the ear. At the same 
time they also get delayed, and 
the Noise Gate is based on the 
idea of detecting the pulse at the 
mixer, amplifying it, and using it 
to cut off the signal, before it gets 
into the IF. amplifier. I have 
heard one of these working in an 
imported mobile, and there is no 
doubt that it can be most effective 
in cutting out ignition interfer- 
ence without any apparent de- 
grading of the signal. This system 
has the makings of a big advance 
over the conventional limiter used 
in mobiles, and it is to be hoped 
that it will not be too long before 
they are incorporated in N.Z. 
designed equipment. 

You may have noticed that so 
far J have not quoted many 
figures, nor have I said anything 
about the desirability of tran- 
sistors as opposed to valves. You 
¢an put this down to low animal 
cunning if you like, but any 
figures I could quote today could 
be out of date by the time this is 
read. As far as valves and tran- 
sistors are concerned, as someone 


ATOMIC FREQUENCY 
STANDARDS 


Continued from page 13 


pumped continuously by fast 
vacuum pumps. Temperature con- 
trol, and magnetic shielding of the 
relatively large cavity is some- 
thing of a problem also. The final 
apparatus turns out to be fairly 
large and complicated, although 
at least one firm has recently pro- 
duced a commercial version. 

The wall coating of the cell, or 
bounce box as it is sometimes 
called, produces a frequency shift 

The wall coating of the cell, or 
bounce box as it is sometimes 
called, produces a frequency shift 
of several parts in 10!1; but hydro- 
ven masers using the same wall 
coating material reproduce the 
seme frequency to 1 or 2 parts in 
1012. However the actual precis- 
ion of comparison can be as high 
as a few parts in 101%. The hydro- 
gen maser is -therefore,;& very re- 


markable device, but. to fully . 
realise its potential, some work ° 


still needs doing to try to reduce 
the wall shift which, although 
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said to me the other day ‘‘They 
can use coherers. and decoherers 
for all I care, so long as they 
meet the specification and we can 
eet spares for the next ten years.’ 

It seems to me that the days of 
both the valve and the transistor 
are numbered. We are already 
seeing the trend towards ‘‘modu- 
lar’’ construction, and this will 
no doubt become much more 
commonplace. Already some 
manufacturers are producing sets 
with a standard type of LF. amp- 
lifier on a printed card. The 
correct type of response is chosen 
by the input filter, which can be 
changed to suit the type of ser- 
vice. In the event of failure the 
card is simply disconnected (six 
connections) and replaced with a 
new one. Of course this may not 
be as cheap as hunting the faulty 
component and replacing it, but 
often time is a much more valuable 
commodity than mere cash, in the 
middle of a forest fire for in- 
stance. But we are now getting 
into the question of costs, and 
that, to coin a phrase, is another 
story. 


small eompared with — similar 
effects in the optically pumped 
gas cell, is nevertheless 100 times 
larger than the precision with 
which the maser can be used. 

It is known that NASA is at 
present evaluating the hydrogen 
maser for use in space experi- 
ments involving relativity theory. 


The New Second of Time 


Finally, attention is drawn to 
the proposed new definition of the 
seeond of time interval which the 
Bureau International Des Poids et 
Mesures if, Paris has recommend- 
ed should’-be redefined in terms 
of the frequency of the electro- 
magnetic radiation corresponding 
to the transition between two well 
defined energy levels of an atom 
or molecule; and that the definit- 
ion should anyhow correspond to 
the presently accepted value of 
9192631770c/s assigned to the 
well defined caesium transition, in 
the absence of external perturb- 
ing fields. 3 


In practice however, the atomic . 


second has been in use at the unit 
of time interval since Essen oper- 
ated the first atomic clock in 1955. 


RADIO & TELEVISION 


{NTERFERENCE 
“often 
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Altstein 
SUPPRESSION 


OF APPLIANCES 
AND EQUIPMENT 


Mr. Appliance Manufacturer — 
Mr. Dealer — 

We specialise in this tield and 
manutacture a tull range of interference 
suppressor inductors tor use both 
internally and externally on equipment, 

Line cord filters are also available 
mn 1, 32 and 6-5 amp. 

Write for illustrated booklet 


Inductance Speciafists ... 
Cameron Rd. South wdereerton, lauranga 


RECIPROCAL LICENSING 
CONCESSION IN THE U.K. 


The British Postmaster General 
has recently stated that he will in 
future grant amateur radio facili- 
ties in the U.K. to nationals of 
countries which are prepared to 
grant similar facilities to British 
amateurs. 

Reciprocal licensing of this type 
is a major concession which has 
been sought by the R.S.G.B. for 
many years and will help to 
strengthen still further the ties 
of international friendship — be- 
tween the world’s 350,000 ama- 
teurs. 


It follows the introduction of 
similar facilities in the U.S.A. and 
in a number of European and 
other countries. 


+ + + 
LENGTHY AERIAL 


A radio aerial 22 miles long is 
to be used at the Byrd research’ 
station in Antartica for very low 
frequeney experiments during the 
International Year of the Quiet 
Sun. 
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focus on: our agencies 


FAIRCHILD (DUMONT) LABORATORIES 


Model 702 dual trace oscilloscope is a soundly 
engineered general purpose unit for bench or rack 


PRG POAPAVOLTRIET Bite 


es @O@ &. 


KEITHLEY INSTRUMENTS (INC.) 
Model 148 DC nanovoltmeter measures from 10 
nanovolts to 100 millivolts F.S.D. in 18 ranges. 
Resolution of 1 nanovolt is possible and a stability 
of 10 nanovolts per 24 hours is achieved. 


mounting. Vertical bandwidths of 500 K.C. and 
sensitivities of 10 M/v per cm together with a 
time range of Sus to 200 M/s per cm. 


5.E. LABORATIES (ENG.) LTD. 

U.V. Recorder Model 2100: a compact table 
mounting instrument available in two versions 
having paper widths of up to 300 mm and facilities 
for up to 50 galvanometers. 


ELECTRO SCIENTIFIC INDUSTRIES 

Announcing a Burn out proof null Detector with 
luv sensitivity. This E.S.1 Model 810 has fast 
response at all sensitivity settings over a wide 
range of source impedances. 


' WE ARE SOLE AGENTS FOR: 


BOONTON RADIO COMPANY (U.S.A.) A/S DANBRIDGE (DENMARK) DATAPULSE INCORPORATED (U.S.A.} 
DECKER CORPORATION (U.S.A.) DU MONT LABORATORIES (U.S.A.) DYMEC INCORPORATED (U.S.A.) 
EITEL-McCULLOUGH INC. (U.S.A.) ELECTRONIC MEASUREMENTS CO. INC. ELECTRO SCIENTIFIC INDUSTRIES (U.S.A.} 
FAIRCHILD INTERNATIONAL JOHN FLUKE MNFG. CO. INC. (U.S.A.) HARRISON LABORATORIES 
HEWLETT-PACKARD ASSOCIATES HEWLETT-PACKARD COMPANY (U.5S.A.: HOLT INSTRUMENT LABORATORIES (U.S.A.) 
KEITHLEY INSTRUMENTS INC, (U.S.A.} MELABS (U.S.A.)} MICA CORPORATION (U.S.A.) 
MIKROS INCORPORATED (U.S.A.) F. L. MOSELEY COMPANY (U.S.A.) NESCO INSTRUMENTS INC (U.S.A.) _ 
NUCLEAR ‘CHICAGO GEORGE A. PHILBRICK RESEARCH INC. * RADIO FREQUENCY. LABORATORIES (U.S.A.) 
RADIATION INSTRUMENT DEVELOPMENT SANBORN COMPANY (U.S.A.) S-E LABORAORIES LTD. (ENGLAND) 
LABORATORIES INC. (U.S.A.) TALLY CORPORATION (U.S.A.) TECHNICAL RESEARCH GROUP INC. (U.S.A.) 


SAMPLE ELECTRONICS (N.Z.) LTD. SERVICE AND 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND cep 


TELEPHONE 565-361 AVAILABLE 
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the tape runs from left to right, 
move the playback head up, then 
lower it until output (on the left 
channel in the case of stereo) 
reaches a maximum. If the tape 
runs right to left, lower the play- 
back head and then raise it until 
output reaches a maximum. If 
the deck uses a separate record 
and playback head, then first 
align the playback head, then ad- 
just the record head for maximum 
output while simultaneously re- 
cording and playing a low fre- 
queney tone. 

The erase head is aligned last 
by adjusting it for maximum 
erasure of a tape recorded at high 
level. 

For four-track stereo heads, the 
alignment is more critical, as a 
final check between channels for 
eross talk is also necessary. 

Do not forget that once the 
height alignment is completed it 
is still necessary to check for cor- 
rect azimuth alignment = as 
described earlier. 


N.Z. ELECTRONICS INSTITUTE 
WEEKEND ANNUAL CONFERENCE 
Date: July 10th and 11th, 1965. 
Members and Prospective Members cordially invited. 
Venue: National Airways Buildings, 44 The Terrace, Wellington. 


PROGRAMME 


TAPE 
TOPICS 


Continued 
from page 15 


Saturday, 10th July— 
Morning: Annual Meeting of Institute. 
Venue: Industry House, Courtney Place, Wellington. 
Afternoon: Symposium and Discussion on_ the Development 
of the N.Z. Electronics Industry. 
Chairman: Mr. W. Strong. 
Paper by M. L. Fuller, Managing Director of E.D.A.C. 
“The Aspiration of the N.Z. Electronics Industry.” 


Paper by Mr. E. W. De Lisle, Superintending Engineer, GiEIOs 
Wellington. 
“What the User expects from the N.Z. Electronics Industry.” 


Paper by Mr. L. Easterbrooksmith, Director of the De- 
velopment Division, Department of Industries and Commerce. 
“The Govt. Policy as it affects the N.Z. Electronics Industry.” 
After the Papers, the Chairman will open the subjects to discussion. 
Saturday Evening: Social evening. 
Venue: English Speaking Union, Nathan’s Bldgs., Grey Street. 
Sunday, 11th July: Visits have been arranged to N.Z.E.D. 
Substation at Haywards, and N.Z.B.C. Transmitting Station 
at Titahi Bay. 
Fees: For Weekend £1 Single, £1/10/0 Double. 
For registration or for further information contact the Convention 
Convenor, N.Z. Electronics Institute, P.O. Box 5106, Wellington. 
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Tv. Parts 


For Sale to Dealers and Bulk Buyers. 


Ex U.K. television spares, including Valves, 
Electrolytic Condensers, Turret Tuners, Variable 
Potentiometers, LF Chokes, Rectifiers, Loud- 
speakers, Transformers—Audio, Frame and line 
Output and Osc., IF Transformers. 


Offers per 100 or multiples of, to:— 


WOOTTON, 152-4 WEST STREET, 
CREWE, CHESHIRE, ENGLAND 
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HELIPOT 
What is Helipot? 


Many of our friends say, “Helipot is a precision pot house.” 
Others say, ‘Helipot is a trimmer manufacturer.” Some classify 
us as a servomotor supplier, while an increasing number think of 
Helipot as a servopackage source. Actually, Helipot is all of these 
: and lots more. Depending upon your point-of-viewing, 
Helipot may mean Hall effect devices, on delay lines or any com- 
bination of the components listed below. The important thing is 
that Helipot has a trunkful of components and is equipped to 
supply your needs, whatever they may be. 


MODEL 57 POT 

A miniature 10-turn  semi- 
precision potentiometer  de- 
signed for panel mounting 
and dial adjustment. Has only 
about 1/6th the volume of a 
%’’ diameter pot, and requires 
4 the panel mounting area. 
Available ex-stock. 


DIGIDIAL MODEL 205 

You can count on this turns- 
counting dial to read by the 
numbers and to accurately 
indicate shaft position any- 
where up to ten full turns. 


MODEL 56 HELITRIM 

Requiring only 2/3ds_ the 
board space of an RJ11 trim- 
mer, this trimmer comes in 
handy in cramped quarters. 
Available in the widest pos- 
sible resistance ranges. Send 
for further details. 


HELIPOT MEANS: WIREWOUIND, CERMET AND CONDUCTIVE 
PLASTIC PRECISION POTS @ CERMET AND WIREWOUND TRIM- 
MERS © TURNS-COUNTING DIALS @ SERYOMOTORS AND 
MOTOR GENERATORS @ SERVO AMPLIFIERS @ HALL EFFECT 
GENERATORS © HALL EFFECT PACKAGES ®@ COMPONENT 
ASSEMBLIES @ FIXED AND VARIABLE DELAY LINES. 


ELEKON 


(OVERSEAS) LTD. 


174 GREAT NORTH ROAD 
P.O. BOX 5146 


AUCKLAND 
Phone 16-189 
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SILICON-CONTROLLED RECTIFIERS 


trom AWA 


These RCA types cover your 
most important current requirements 


6 TYPES PRICED FOR HIGH VOLUME USE 


2N3528 2N3529 2N3228 2N3525 2N3668 2N3670 
2 Amp IFRMS 2 Amp IFRMS 5 Amp IFRMS 5 Amp IFRMS 12.5 Amp IFRMS 12.5 Amp IFRMS 
200 VRM(rep) 400 VRM(rep) 200 VRM(rep) 400 VRM(rep) 100 VRM(rep) 400 VRM(rep) 


..-AND 3 TYPES FOR HIGH-RELIABILITY USE 


2N 1770-78 2N1842A-50A 2N681-90 
7.4 Amp IFRMS 16 Amp IFRMS 25 Amp IFRMS 
25-500 Vrm(rep) 25-500 VRM(rep) 25-600 VRM(rep) 


Whether your design has application in stepless control, in mass-produced line- 
operated appliances, or in commercial and industrial power control, relaying, or 
other switching functions, RCA SCR’s offer the extra design features for operation at 
full name-plate rating. Available only from AWA 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


2nd Floor, Commerce House, Wakefield Street, P.O. Box 830, Wellington, Tel. 43-191 


P.O. Box 1363 P.O. Box 2084 P.O. Box 932 P.O. Box 1026 P.O. Box 467 
AUCKLAND CHRISTCHURCH PALMERSTON NORTH DUNEDIN INVERCARGILL 
Tel. 10-129 Tel. 62-158 Tel. 83-671 Tel. 88-058 Tel. 89-777 
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ON OUR BOOKSHELF 


A new publication we have for 
review this month is ‘‘Analog — 
Digital Conversion Handbook’’. 
By Barbara W. Stephenson, this 
book is produced and published 
by Digital Equipment Corpora- 
tion, Maynard, Massachusetts. 
This book is an attempt by an in- 
dustrial firm concerned with the 
data processing industry, to as- 
semble a considerable amount of 
fairly comprehensive information 
on the subject of Analogue to 
Digital conversion, in a form that 
makes it useful to both the student 
and the experienced engineer. 
The book successfully covers most 
phases of conversion techniques, 
from first principles and concepts, 
to calibration of operational con- 
verters. 

In addition to the subject of 
Analogue to Digital Conversion, 
the reverse phenomena, i.e. Digital 
to Analogue Conversion is also 
discussed. 

There are seven chapters en- 
titled—Basic Elements of Con- 
version; Meaures of Converter 
Performance; Special A to D Con- 
version Techniques; Typical Con- 
verter Logic; Basic Circuits: 
Interconnection and Calibration; 
and Testing an A to D Converter. 

The text is well illustrated, and 
together with a number of tables 
summarising terms, methods and 
performance characteristics. the 
various chapter outline circuit 
modules and other equipment, 
which although obviously bearing 
the product name of the publisher 
is sufficiently basic to provide use- 
ful design data and instruction. 

This book can be procured by 
application to the above men- 
tioned firm who are to be con- 
gratulated on a very useful and 
practical publication. 


The second book we have for 
review is entitled ‘“‘TV Sweep 
Alignment Techniques’’. By Art 
Liebscher. Published by J. F. 
Rider, Inc. New York and Chap- 
man & Hall Ltd., London. 

This book will prove useful to 
all those who utilise sweep align- 
ment techniques for research, de- 
velopment or servicing of TV and 
other wide band amplifying equip- 
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ment. Nowadays most of the TV 
service notes show typical sweep 
response curves, and the proper 
understanding of these curves, 
how they are obtained and what 
incorrect curves mean, can shorten 
the time taken in both design 
laboratories and service work- 
shops. 

The first two chapters of this 
book introduce and discuss mod- 
ern sweep alignment techniques. 
The third chapter discusses the 
use of markers, together with the 
use of the equipment producing 
the markers; whilst the fourth 
chapter introduces a new topic — 
the technique of the super-mark. 
This principle is based on a system 
of the utilisation of the superhet 
principle in-reverse. 

Chapters 5, 6, and 8 deal first 
with sweep curve production and 
presentation, tuner curve forma- 
tion and I.F. curves and adjust- 
ment proceedures. 

Chapter 7 discusses I.F. chain 
alignment procedures and Chap- 
ter 9 utilises the same approach 
to the Sound I.F. and Sound de- 
tector. 

The last two chapters encom- 
pass somewhat more specialised 
applications. Chapter 10 is con- 
eerned with Swept Oscillator re- 
sponse testing of Video Amplifiers. 
whereas Chapter 11, entitled 
U.H.F. Sweep Alignment discusses 
some of the similarities to V.H.F. 
tuner alignment together with the 
problems associated with this por- 
tion of the receiver. Whilst not 
really applicable in this country 
yet due to the absence of any com- 
mercial U.H.F. TV systems. this 
chapter makes a tidy conclusion 
to the book. 

The short but adeauate index 
at the end of the text will provide 
a quick reference guide. 

As can be appreciated. this 
book is written in the U.S.A. and 
most actual data references are 
made to the American system. 
Nevertheless, the techniques are 
almost directly applicable to the 
svstem in use in this countrv. 

Our copy by courtesy of Tech- 
nical Books Ltd. 


STEREOPHONY — by N. V. 
Franssen, translated from. the 
Duteh bv G. dn Cloux. Fnuelish 
edition 1964. Published by Philips 
Technical Library. 


Stereophony is defined as ‘‘the 
giving of perspective to our hear- 
ing of reproduced sounds.’’» Thus 
although the title is a word having 
to do with the stereophonic re- 
cording and _ reproduction of 
sound, the book itself is not pri- 
marily concerned with the tech- 
niealities of ‘‘stereo’’. Rather it 
covers various aspects of hearing, 
mainly auditory perspective, that 
is, the ability to perceive the 
direction of a sound source. 

Like so many subjects when 
closely examined, one finds there 
is more to it than meets the eye. 
We all know that it is necessary 
to possess two ears in order to 
sense the direction of a sound 
source but just how this binaural 
function is obtained is a subject 
of conjecture. 

The author discusses briefly 
four theories which have been put 
forward in explanation of this 
phenomenon. There is also a 
chapter on room acoustics which 
includes reference to reverbera- 
tion times and reflected sounds 
and makes brief mention of arti- 
ficial ‘‘reverb’’. 

Our copy from Philips Electrical 
Industries of N.Z. Ltd. 

J.W.S. 


ENQUIRY CARD AD. 16 
SPECIAL PURCHASE 
MANUFACTURER’S SECONDS 
19 inch and 23 inch 


TELEVISION 
© PICTURE TUBES ° 


Slight marks on glass or screen does not affect 
picture. Guaranteed OK electrically. 
Available at less than 


HALF PRICE 


19” types:— 19CWP4 bonded— 


A47.11W “P” type — AW47.91 
Mono. 


23” types:— AW59.90 Mono — 
AW59.91 Mono 
cotta &L2/10/- ea, 


including Freight to any part of New Zealand 
CALL, WRITE OR PHONE TODAY 


SOS RADIO 


283 QUEEN STREET, AUCKLAND 


Opposite St. James — Phone 32-070 
789 VICTORIA STREET, HAMILTON 
Opposite Dalgetys — Phone 41-204 
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PHILIPS GENERATORS 


LF GENERATORS 


type frequency range accuracy range max. distortion max. output 

PM 5100 L.F. 15 c/s — 150 ke/s 5% 4 0.5 — 1% 10 V 

PROFESSIONAL TELEVISION GENERATORS 

type TY system pattern/frequency max. output 

GM 2671 pattern CCIR, British 625, FCC, French 819 Chess-board Tn¥ 

GM 2681 VHF CCIR, British 625, FCC, OIR and special versions TV channels 2 to 11 100 mV 

GM 2682 VHF any system with FM sound and neg. picture modulation one of TY channels 2 to 11 1.5 V_ (modulated) 
TELEVISION SERVICE GENERATORS 

type TV system bands pattern output 

GM 2892 pattern CCIR, FCC, OIR, France, Belgium Peeve hor. and/or vert. bars 20 mV, 5 mV 

MODULAR PULSE GENERATOR—an extremely flexible pulse generator system providing a variety on one or several channels 

type name main characteristics 

PM 5720 master generator 10 c/s — 10 Mc/s, external d.c. — 15 Mc/s, single shot/remote control 

PM 5722 short delay/width unit range 10 nS — 1 mS 

PM 5723 long delay/ width unit range 1 uS — 1S, external gate output, facilities for modulation of pulse delay-width 
PM 5725 interpulse unit for additional setting of pulse delay/width in connection with PM 5723, range 1 us - 15 
PM 5732 AND — OR gate mixer and AND-gate for system needle pulses 

PM 5727 output unit output 5 mV — 5 across 502, rise and fall time {10 nS, true positive and negative pulses 


simultaneously ayailable 


PM 5740 power supply unit 110 — 245 V, 50° — 60 c/s 
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Auckland Group 
V.H.F. Convention 


The Auckland V.H.F. Radio 
Group held its fourth Annual 
Convention throughout the week- 
end of April 9th to 11th. All 
functions were held in the main 
hall of the Museum of Transport 
and Technology at Western 
Springs, Auckland. 


The weekend opened on the Fri- 
day night with a well attended 
social enabling many of the 70 
attending to become acquainted. 
On the Saturday morning, the 
programme commenced with some 
antenna measuring trials. With 
the co-operation of the N.Z. Post 
Office any convention participant 
could bring along his pet type of 
antenna for performance evalu- 
ation on the antenna measuring 
range. From the aerials submitted 
a great deal of interesting results 
were produced. 


After morning tea the V.H.F. 
Mobile Rally was sent away. All 
of the 12 competing vehicles com- 
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pleted the 14 hour pleasant and 
interesting course through the 
Waitakere Ranges. One highlight 
of the trip was an enforced stop 
for a few minutes to view the 
new 400 foot mast and antenna 
system erected for AKTV2. Dur- 
ing this event the Convention 
Station ZLIBQ operated as Base 
station for the rally from the 
Communications Hall in_ the 
Museum. This event was won by 
the team operating ZLIMQ with 
95 points. Second place was 
awarded to the ZLIAGV team, 
whilst the ZLIAMN team was 
third. Following luncheon and 
official photographs the more 
serious side of the convention was 
embarked upon. After a short 
speech of welcome, the chairman, 
Mr. D. Johnson ZLIAMN declared 
the convention open and intro- 
duced the first guest technical 
lecturer, Ft. Lt. Ilan Woodmore, 
officer-in-charge of Communica- 
tions R.N.Z.A.F. Station Whenu- 
apai, who gave a very interesting 
lecture on the new Decea Sur- 
veillance Radar to be installed 
shortly at Whenuapai. 
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At the conclusion of afternoon 
tea, principal scientific officer Mr. 
Peter Barker of the Naval Re- 
search Laboratory presented a 
very interesting lecture on V.H.F. 
telemetry systems. 


In the evening, the convention 
dinner was enjoyed by all, and 
followed by an evening of light 
entertainment interspersed with 
the presentation of awards, prizes 
etc: 


Sunday morning opened with a 
Technical and General Forum to 
enable many matters of interest 
to be aired and discussed. After 
morning tea Mr. Theo Goodare 
brought the convention to a close 
with an interesting but informal 
talk on his recent visit to the 
U.S.A. as part of a team sent by 
the R.N.Z.A.F. on a familiarisation 
course to study the electronics 
and instrumentation of the Her- 
cules aireraft. Whilst in the 
United States Mr. Goodare was 
able to visit many of the elec- 
tronics establishments and _ the 
American Radio Relay Leagues’ 
West Coast Convention. 
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New Products 


MEASURING PARAMETERS 


U.V. Recorders, register, on direct 
print-out ultra violet sensitive paper, the 
output from electronic peripheral equip- 
ment, thermocouples and d.c. energised 
strain gauges. Direct electrical signals 
from voltage and current sources may 
also be recorded. Three basic sizes are 
available, recording on paper widths of 
up to 150mm, 200mm and 300mm, accept 


the output from up to 6, 12, 25 or 50 
individual channels, and produce traces 
at writing speeds of up to 1000 M/sec. 


The recorders project an_ ultra-violet 
light beam on to a bank of galvanometers 
which deflect the light through an 
optical system to produce individual light 
spots on the recording paper. Fifteen 
different paper feed speeds from 1.25 to 
2000 mm/sec. are possible. Calibration 
lines can be printed across the full width 
of the recording paper at selectable time 
intervals of .01, 0.1, 1 or 10 seconds. 
Grid lines (spaced at 2 mm. intervals 
with every fifth line accentuated) are 
produced optically during recording, thus 
compensating for paper drift during re- 
cording and subsequent paper shrinkage. 
Other facilities include a preset paper 
length control, paper contents indicator, 
trace identification system, magnet block 
heaters: and a take-up unit. 


For measuring mechanical parameters 
of pressure, displacement and accelera- 
tion, S.E. Laboratories transducers work 
on the principle of variable reluctance, 
whereby two coils are connected in the 
form of a half bridge, and the inductance 
of either one or both of the coils is 
varied by the mechanical parameter be- 
ing measured. 


Electronic peripheral equipment _ is 
available to provide transducers with 
suitable a.c. energising voltage (carrier 
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wave) and to extract the phase-conscious 
d.c. signal from the amplitude-modulated 
carrier wave. The d.c. signal thus ob- 
tained is proportional to the magnitude 
of the mechanical parameter. Various 
types of demodulators and amplifiers are. 
available, giving either voltage or cur- 
rent output at various power levels. 
These units are designed to work with 
both variable reluctance transducers and 
strain gauges bridges. 
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MIDGET ELECTRONIC PACKAGE 


A pocket-sized electronic package de- 
signed for aerospace purposes may be 
equally as valuable for the foot soldier. 
The Westinghouse package could provide 
combat infantrymen with silent attack 
signals that defy enemy detection. But 
the unit — termed a command and con- 
trol receiver — was actually built to 
evaluate new uses of molecular electronic 
components in aerospace equipment. 


The miniature command and control 
receiver displays eight tiny lights which 
can be illuminated in various combina- 
tions to denote certain commands. The 
unit will also receive voice commands 
when radio silence is not necessary. 
An infantry leader would control the 
lights by means of a transmitter. Changes 
in signal light codes would make it im- 
possible for an enemy to detect the 
meaning of messages if one of the re- 


ceivers was captured. 
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PORTABLE PROFESSIONAL TAPE 
RECORDER 

The new British L4 portable tape re- 

corder, designed for use in the broad- 

casting field, is claimed to have five 

additional facilities over earlier models. 
It weighs less than 11 Ibs. 


ee ee 
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EMI Electronics Limited offer the 
recorders in a choice of two speeds, 
remote control, press-button operation, 
mixing of two microphone inputs and 
the provision of a position for a fourth 
magnetic head for sound synchronisation 
in film work. In a tropicalised case 
and powered by a 14 volt rechargeable 
battery, the L4 tape recorder is available 
in half and full track versions. The 
lightweight alloy case measures 113 in. 
x 7 in. x 62 in. and has a transparent 
acrylic lid. 
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NEW INTEGRATED LOGIC 
CIRCUITS 

Transitron have developed a compre- 
hensive range of monolithic high level 
transistor — transistor logic (HLTTL) 
circuits. 

This type of circuit is an improvement 
on earlier types since it has: Excellent 
noise immunity — better than 600 mV 
at 125°C; high fan out — minimum 20; 
low progagation delay — less than 10 nS; 
high capacitive driving capability — 
300 pF. 

Performance has been achieved with 
improved reliability by the use of ad- 
vanced manufacturing techniques such 
as: extension of over-oxide metallisation 
(resulting in elimination of ion accumu- 
lation); accurate control of masking 
processes; improved chip layout design 
{assisting in the reduction of parasitic 
capacitance); use of VHF transistors (re- 
sulting in improved propagation delay 
and resistance to irradiation); use of 
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all-aluminium lead-to-chip bonding (re- 
sulting in elimination of purple plague). 

The range includes: Single 8 input 
NAND/NOR gates; dual 4 _ input 
NAND/NOR gates; dual 4 = input 
NAND-OR (exclusive OR) gates. 

The latest addition to the HLTTL 
range is a 20 Mc/s single phase d.c. 
coupled flip-flop, which, due to its de- 
sign, makes it ideal for use as: Shift 
register element; J.K. flip-flop; counter 
stage; set-reset flip-flop. 

All HLTTL circuits are available in 
either a multi-lead low height TO-5 
package or ceramic-glass flat package. 
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ELECTRICAL BRIDGE BALANCED 
ELECTRONICALLY 

An instrument developed by The 
Wayne Kerr Laboratories Ltd. of New 
Malden, Surrey, U.K. enables resistance, 
inductance and capacitance values to 
be measured without manual balancing 
operations. Known as Autobalance 
Adaptor AA221, (formerly Electronull 
Adaptor EA221) it operates in con- 
junction with the Wayne Kerr Universal 
Bridge B221. It can also be employed 
whilst the Low Impedance Adaptor is in 
use, making direct measurement avail- 
able from 50 micro-ohms to 50,000 mega- 
ohms, 0.0002 micro-microfarads — 3 
farads. and 0.005 microhenry to 1000 
henrys. The AA221 is self-powered, has 
internal source and detector operating at 
1592 cycles, and outputs available for 
operating recorders, digital voltmeters, 
printers and alarm systems or pass/ 
reject mechanisms. Resistive and re- 
active terms of any unknown can be 
read simultaneously, without any inter- 
action on the double meter display. 
Conductance and capacitance displays of 
the Bridge alone can each supply four- 
figure readings, the first two on separ- 
ately switched decade controls and the 
others from a vernier control. The two 
meters on the AA221 effectively replace 
the Bridge vernier controls. By suitable 
choice of Bridge range these meters 
thus provide the entire reading or, in 
conjunction with the switched decades 
on the Bridge, the third and fourth 
figures. In either case the vernier con- 
trols are set to 0 and the final bridge 
is maintained electronically. 
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HIGH RESOLUTION “BROADCAST” 


VIDICONS 


The range of English Electric Valve 
Company high resolution, separate mesh 
l-inch vidicons, has been further ex- 
tended with the introduction of two 
types having high peak response in the 
“blue” region of the spectrum. These 
tubes. the 8625 (P846) and 8626 (P847), 
incorporate entirely new photo-surfaces 
providing: Very high and uniform sen- 
sitivity, extremely low lag and reduced 
long term sticking characteristics, correct 
panchromatic response with tungsten 
illumination and high resolution at high 
signal currents. 

Excellent signal uniformity is achieved 
with improved manufacturing techniques 
whereby photo surfaces are “prefabri- 
cated” to ensure an overall even 
deposition. Studio lighting levels may 


be considerably reduced due to the very 
short lag times promoted by the new 
photo surfaces. Extremely good repro- 
duction of flesh tones is due to the well 
balanced spectral. sensitivity of these 
vidicons. 

The vidicons are eminently suited for 
live and telecine pick-up in both colour 
and monochrome television. The extra 
blue sensitivity gives a useful improve- 
ment in signal to noise ratio in colour 
TV cameras, and also promotes high 
signal output in applications where light 
with high blue content is used e.g. 
fluorescent lamps, natural daylight. The 
8625 (P846) has a standard 6.3 V/0.6A 
heater. and the 8626 (P847) has the new 
low consumption 6.3 V/0.95A heater. 
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THE SERVISCOPE MINOR 

The Serviscope Minor is capable of 
the visual presentation of results in 
many experiments in the teaching of 
basic physics, including experiments in 
mechanical quantities, acoustic quan- 
tities, DC quantities, AC quantities, etc. 
In spite of its small size the Serviscope 
Minor will also find many applications 
in radio servicing, hi-fi, recording, etc. 
where a basic general purpose oscillo- 
scope is required. 

A 23” CRT operated at 600V_ pro- 
vides a bright fine trace. The green 
removable graticule is divided into 10 
divisions, both horizontally and vertic- 
ally, each division being 0.5 cms. A 
moulded rubber light hood is fitted as 
standard. The direct coupled vertical 
amplifier has a bandwidth of 30 Ke/s 
(—3dB) and has continuously variable 
gain control providing a sensitivity range 
better than 100 mV/division to 50 
V/division. Input terminals are fully 
insulated from case and ground. 


The time base is automatically trig- 
gered by any input signal of more than 
half division thus eliminating synchronis- 
ing/triggering controls. Time base speeds 
can be varied from approximately 100 
usecs/division to 100 Msecs/division by 
a 3 position switch with a variable con- 
trol to provide continuous overlap be- 
tween ranges. The time base may be 
switched off, when the undeflected spot 
will return to the screen centre. 

The Minor weighs 5 Ibs., with dimen- 
sions of 53” wide x 6” high and 9” 
deep. The instrument is suitable for 
operation from 200/250V AC 50 c/s 
supply. Power On warning light is fitted. 
Power consumption is approximately 


25W. 
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SAMPLING SCOPE TRACES 
REPRODUCTION 


The Nesco SRIO0A Sampling Oscillo- 
scope Recorder reproduces an _ oscillo- 
scope display on a 5” x 5” chart paper 
facsimile of the scope graticule which 
may be torn off for analysis, filing, or 
further reproduction. The method is 
faster than conventional X-Y recorders 
and oscilloscope cameras, and one-time 
calibration eliminates time-consuming 
set-up operations. Recorded traces re- 
present the actual presentation to within 
+ Y, 


~ /O0+ 


Reproductions can be made every 22 
or 90 seconds, depending upon chart 
speed selected by panel toggle switch. 
Chart paper is perforated between each 
grid (every six inches) and has space to 
record vertical and horizontal sensitivity, 
date, serial number, and other pertinent 


information. The paper is suitable for 
diazo process reproduction. Grid and 
trace are easily reproduced by xero- 
graphic or photographic methods. The 
SRiOOA is designed for use with most 
sampling oscilloscopes. 
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BRITISH MANUFACTURERS’ ROLE 

Seacom, the South-East Asia part of 
the Commonwealth round-the-world 
undersea telephone cable, neared com- 
pletion with the recent opening of the 
Sabah to Hong Kong section. The high 
quality telephone system carries 80 two- 
way conversations simultaneously. Cable, 
shore-terminal equipment and undersea 
amplifiers worth £8,000,000 sterling are 
being supplied to the SEACOM project 
by Britain’s Standard Telephones and 
Cables Limited. 

The next phase, between Guam and 
Cairns, Australia, introduces 160-circuit 
equipment instead of the 80-circuit 
system used in the Commonwealth 
cable so far. This equipment will also 
be built by the British firm. 

Here, working in a dust-free at- 
mosphere, a_ ftechnician at a 
factory in Lendon assembles an 
amplifier unit for a submarine tele- 
phone cable repeater. 

The repeaters are placed every 26 
nautical miles along an 80-circuit tele- 
phone cable and are designed for re- 
liability. They are expected to operate 
continuously for at least twenty years on 


the sea bed without attention. 
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ELECTRICAL LUBRICANT 


Used on contacts, Electrolube 2A-X 
is said to prevent pitting and contact 
bounce, reduce arcing and improve con- 
ductivity. Supplied in bulk cans, aerosols, 
grease tubes, pen applicators and con- 
tainers dispensing individual drops, the 
product is intended to reduce mainten- 
ance costs and ensure electrical reliability. 


Industrial uses include application to 
contacts, relays, switches, potentiometers 
and busbars. Protection is provided 
against tarnish, corrosion and humidity. 
Dust is not attracted and electrolytic 
action is obviated. Application can be 
safely made on plastics, rubber and 
paint, it is claimed. 

Available from P. H. 
& Co. Ltd. 


* * 


INTEGRATED CHOPPER TYPES 
ST.5610 TO ST.5614 


Transitron have announced their new 
range of NPN silicon planar epitaxial 
integrated chopper transistors. These 
transistors, by means of revolutionised 
design and production techniques, fea- 
ture performance characteristics better 
than those previously available. They 
are especially suited as choppers and 
demodulators in microvoltmeters and as 
level amplifiers in  digital-to-analogue 
converters. 


Typical parameters for ST.5610: High 
BVero — 20 volts; low offset voltage — 
30 microvolts; low dynamic resistance — 
35 ohms; low drift — 0.3 microvolts/°C. 

Advanced techniques incorporated in- 
clude: Guard rings in the base region 
around each emitter to eliminate emitter- 
to-emitter channelling; emitter contact 
metal extensions over the passivating 
oxide layer to eliminate ion drift on the 
oxide surface; ultrasonic aluminium wire 
bonding to avoid purple plague at the 
chip. 


Rothschild 
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The ST.5610 series is mounted in a 4 
lead version of the JEDEC TO-18 pack- 
age and is immediately available in 
prototype quantities. 
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NEW LASER MATERIAL REPORTED 


Westinghouse research scientists have 
produced a new laser material that auto- 
matically generates extremely sharp and 
powerful individual pulses of laser light. 
Such laser emission is known as giant- 
spike operation. Increasing immensely 
the peak power of a laser beam, it is 
useful for such important laser appli- 
cations as ranging, or distance measure- 
ment, and reconnaissance, or radar-like 
detection of objects at a distance. The 
new material is a type of glass. 


Giant-spike operation usually is 
achieved by means of complicated 
optical apparatus placed outside the laser 
itself. The apparatus is needed because 
the pulse of light normally emitted by 
a laser rod actually consists of a com- 
plex array of separate, shorter pulses. 
These pulses occur randomly in time 
and their effect is to lengthen the overall 
laser burst and lower its average power 
level. External optical equipment forces 
the laser to emit instead one short, 
powerful laser pulse, or spike. 


Essentially, the glass is energised 
(called pumping) with a short flash of 
bright white light — adding energy to 
the neodymium (glass) ions. This causes 
them to temporarily assume a_ higher 
energy state and then, within a fraction 
of a second, they return to their original 
state of lower energy, giving up the 
excess as a burst of coherent light. This 
light is bright, more directional, and 
more monochromatic than the pumping 
light. 
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Radio valves from NEECO 
for fast, on-the-spot service 


Neeco carry a wide range of radio valves, in stock —including 
all wanted types of the world-famous R.C.A., AWV and 
Telefunken ranges. 

Neeco also specialise in such components as semi-conductors, 
diodes and transistors. Get the components you want — wien 
you want them!— through Neeco’s unsurpassed service to the 
trade. 
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NO SHIELD 


Direct Visionis, in fact, an entirely newconcept in picture 
tube design. It is a practical application of the principle 
of integral protection, the outcome of years of original 
research. 

Direct Vision eliminates the need for any protective 
shield so that a constantly brighter and sharper picture 
is obtained. This is due to freedom from multiple reflec- 
tions whichspoilcontrast, and freedom from inaccessible 
dust on the tube face. 

Because of its special construction the tube can be 
handled with complete confidence. 

The integral mounting lugs, another outstanding feature 
of the tube, offer great simplification both in the manu- 
facture and servicing of television receivers. More than 
this Direct Vision opens up new possibilities in set styling. 
Its favourable weight distribution ensures utmost set- 
Stability, which is of special importance with a view to 
advanced designs. 


the most advanced picture tube in the world 
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